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(57) [Abstract] 

[Problems to be Solved by the Invention] 

It is superior in storage property approximately of image 
formation, high image quality > coldblack pitch it offers 
imaging material which gives image. 

[Means to Solve the Problems] 

It possesses image-forming layer which includes organic 
silver salt in one surface of the support, it makes 
photosensitive thermal developing image forming material or 
heat sensitive imaging material which designates film surface 
pH of image-forming layer side as 4.5 or less 1 . 0 or greater. 

[Claim(s)] 
[Claim 1] 

image-forming layer which includes organic silver salt in one 
surface of support possessing, 
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It is a photosensitive thermal developing image forming 
material where film surface pH of surface which possesses 
image-forming layer is 4.5 or less 1. 0 or greater and imaging 
material,, which densely is made feature 

[Claim 2] 

imaging material of Claim 1 where Bekk smoothness of 
surface which does notpossess image-forming layer is 250 
second or less 10 second or more 

[Claim 3] 

imaging material 0 of Claim 1 or 2 which possesses 
carboxylic acid residue content polymer of 5 g/m 2 or less of 
100 mg/m 2 or more in topmost layer of surface 
whichpossesses image-forming layer of support 

[Claim 4] 

optical density with exposure wavelength of surface which 
does not possess the image-forming layer being 0.2 or more , 
imaging material 0 of any of Claim 1-3 whichpossesses 
thermal bleaching layer which decreases to 0.1 or less with 
thermal developing 

[Claim 5] 

It is a heat sensitive imaging material where film surface pH 
of surface which possesses image-forming layer which 
includes organic silver salt in one surface of support, 
possesses the image-forming layer is 4.5 or less 1 . 0 or greater 
and imaging material 0 which densely is made feature 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention is something regarding imaging material. 

[0002] 

[Prior Art] 

computer network system has been completed recently in 
medical field and by factthat it reaches point where also 
image output device is handled insame way as many precision 
machine, conventional laser * image setter or laser imager has 
developmentand fixing solution which have corrosiveness, 
deteriorates feels concern aboutvarious precision equipment 
densely. 

On one hand, with condition which does not have water at 
timeof environmental collapse, fire with waste solution of 
these treatments we have possessed many problem such as 
fact that it cannot do treatment and image formation system 
whichdoes not have treatment solution is strongly desired. 
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Then, technology regarding heat sensitive imaging material 
which image formation is done is neededwith optical 
photosensitive thermal developing image forming material or 
heating head for medical diagnosis and photograph 
technology application whichcan form black picture which 
possesses high contrast and vividness. 

With these thermal imaging material, use of solution 
processing chemical is lost, it is simpler and image formation 
system which does not impair environment can be supplied 
vis-a-vis customer. 

[0003] 

There is similar request even with field of general imaging 
material, butas for medical image because microscopic 
depiction is required, in addition to thefact that high image 
quality which in sharpness, granularity is superior is 
necessary, thereis a feature where image of cold black pitch is 
liked from the viewpoint of ease of diagnosis. 

Presently, various hard copy system which such as ink jet 
printer* electrophotograph pigment, dye utilizegenerality 
have circulated as molding system, but as output system of 
medical image there are not any which it can be satisfied. 

[0004] 

On one hand, thermal image formation system which utilizes 
organic silver salt begins the U.S. Patent 29 103 77 number 
and Japan Examined Patent Publication Sho 4 3- 4924 
number, it is disclosed in many literature. 

Thermal image formation system which utilizes these organic 
silver salt can achieve image quality and color which are 
satisfied as medical image, but property change of image 
forming ability power of material occurs before image 
formation, is a problem where image changes color with light, 
heat and humidity etc after image formation. 

[0005] 

[Problems to be Solved by the Invention] 

objective of this invention is superior in storage property 
approximately of the image formation, high image quality, 
cold black pitch it is to offer imaging material which gives the 
image. 

[0006] 

[Means to Solve the Problems] 

This problem was achieved with below-mentioned means . 

It is a photosensitive thermal developing image forming 
material where film surface pH of surface which possesses 
image-forming layer which includes organic silver salt in one 
surface of (1) support, possesses the image-forming layer is 
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4.5 or less 1 . 0 or greater and imaging material 0 which 
densely is made feature 

imaging material 0 of above-mentioned ( 1 ) where Bekk 
smoothness of surfacewhich does not possess (2) 
image-forming layer is 250 second or less 10 second or more 

imaging material,, of above ( 1 ) or (2) which possesses 
carboxylic acid residue content polymer of 5 g/m 2 or less of 
100 mg/m 2 or more in topmost layer of thesurface which 
possesses image-forming layer of (3) support 

optical density with exposure wavelength of surface which 
does not possess (4) image-forming layer being 0.2 or more , 
description above which possesses thermal bleaching layer 
which decreases to 0.1 or less with thermal developing (1) - 
imaging materialo of any of (3) 

It is a heat sensitive imaging material where film surface pH 
of surface which possesses image-forming layer which 
includes organic silver salt in one surface of (5) support, 
possesses the image-forming layer is 4.5 or less 1 . 0 or greater 
and imaging material 0 which densely is made feature 

[0007] 

[Embodiment of the Invention] 

this invention is explained in detail below. 

[0008] 

As for imaging material of this invention, with photosensitive 
thermal developing image forming material or heat sensitive 
imaging material whichpossesses image-forming layer which 
includes organic silver salt in one surface of the support, film 
surface pH of image-forming layer side which it measured 
latermentioned way is 4.5 or less 1 . 0 or greater. 

[0009] 

As description above image color being satisfactory film 
surface pH isregulated with densely, to become something 
which is superior in the photographic performance of 
retention front and back, furthermore image storage property 
issatisfactory. 

Vis-a-vis this, when film surface pH exceeds 4.5, image color 
becomes bad,becomes photographic performance after 
especially storage over time and something where the image 
storage property is inferior considerably. 

On one hand, under 1 .0, in addition to in point of chemical 
usebecoming disadvantageous, improvement of effect you 
cannot see the film surface pH, furthermore problem of 
corrosion occurs. 

[0010] 

When and, imaging material of this invention, being a 
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photosensitive thermal developing image forming material, 
sharpness convertswell by fact that optica! density with 
exposure wavelength of back surface isdesignated as 0.2 or 
more. 

In addition, this kind of back surface is something which 
possesses thermal bleaching layer where optical density with 
exposure wavelength decreases to 0.1 or less in after image 
formation treating, it is desirable densely. 

Because of this residual color after treating can be lost. 

In addition, Bekk smoothness of back surface is 250 second 
or less 10 second or more, it is desirabledensely. 

When Bekk smoothness becomes large, optical density after 
treating becomesdifficult to decrease to 0.1 or less under kind 
of condition where the sharpness becomes satisfactory, in 
addition photographic performance after storage over time 
becomes easy to decrease. 

In addition, when Bekk smoothness is made small too much, 
repeating the back surface and emulsion surface , when 
keeping, material of back surface copies to emulsion surface 
and photographic performance deteriorates. 

[0011] 

organic silver salt which can use for this invention is stability 
relatively vis-a-vis light, but when photocatalyst which is 
exposed (latent image etc of photosensitive silver halide ) and 
underexisting of reductant, 80 deg C or it is heated above that 
it is a silver salt which forms silver image. 

organic silver salt may be organic substance of option which 
includes sourcewhich can reduce silver ion. 

silver salt of silver salt, especially (carbon number 10-30, 
preferably 15-28 ) long chain fatty carboxylic acid of organic 
acid is desirable. 

Also complex of organic or inorganic silver salt where ligand 
has complex stability constant of 4.0 -10.0 ranges is desirable. 

silver-supplying substance can form approximately 5 - 70 
weight% of preferably image-forming layer. 

Desirable organic silver salt includes silver salt of organic 
compound which possesses carboxyl group. 

These examples include silver salt of aliphatic carboxylic acid 
and silver salt of the aromatic carboxylic acid, but there are 
not times when it is limited in these. 

silver behenate. silver arachidate. silver stearate> silver 
oleate. silver laurate, silver caproate. silver myristate. 
silver palmitate. silver maleate. silver fumarate. silver 
tartrate, silver linolate. silver butyrate and these mixture 
etc of silver camphorate. are included as examplewhere 
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silver salt of aliphatic carboxylic acid is desirable. 
[0012] 

Also silver salt of compound which includes mercapto group 
or thione group andit is possible to use these derivative. 

3 it states in silver salt. U.S. Patent 3301,678 number of 
silver salt or other 1 ,2, 4- mercaptothiazole derivative of 
silver salt, for example 3- amino-5-benzyl thio-1,2, 4- 
thiazole which 3-mercapto-4- phenyl- 1,2, 4- triazole state in 
silver salt. U.S. Patent 4, 1 23,274 number of silver salt. 2- 
mercapto benzoxazole of silver salt, mercapto triazine of the 
silver salt. 5-carboxyl -1- methyl -2- phenyl-4- thio pyridine 
of silver salt, thioamide of silver salt or other dithio 
carboxylic acid of silver salt, dithio acetic acid of silver salt 
or other thioglycolic acid of silver salt. S-alkyl thioglycolic 
acid (carbon number of alky! group 12 - 22 is here. ) of silver 
salt. 2- (ethyl glycol amide ) benzothiazole of silver salt. 2- 
mercapto-5-amino thiadiazole of silver salt. 2- 
mercaptobenzimidazole as theexample where these compound 
are desirable, - (3 -carboxy ethyl ) - 4 -methyl-4- thiazoline 
-2- thione silver salt of silver salt or other thione compound is 
included. 

Furthermore, you can use also compound which includes 
imino group. 

A silver salt of benzotriazole and, as example where these 
compound aredesirable. 1, 2 and 4 -triazole or 1 kind of 
-H-tetrazole which are stated in silver salt. U.S. Patent 
4,220,709 number of silver salt. 5-chloro benzotriazole silver 
or other halogen substituted benzotriazole of those 
derivative, for example methyl benzotriazole silver or other 
benzotriazole silver salt, imidazole and silver salt etc of 
imidazole derivative are included. 

A for example U.S. Patent 4,761361 number and, it can also 
use also kind of various silver acetylide compound which 
isstated in same 4,775,613. 

[0013] 

As shape of organic silver salt which can be used for this 
invention there is notespecially restriction, needle crystal 
which possesses short axis and long axis is desirable. 

Regarding to this invention, short axis 0.01 ;mu m or greater 
0.20 ;mu m or less, long axis 0. 1 0 ;mu m or greater 5.0 ;mu 
m or less is desirable, short axis 0.01 ;mu m or greater 0.1 
5 ;mu m or less, long axis 0.1 0 ;mu m or greater 4.0 ;mu m 
or less is moredesirable. 

particle size distribution of organic silver salt is 
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monodisperse, it is desirable densely. 

monodisperse percent of value which divides standard 
deviation of short axis* long axis respective length with 
short axis* long axis each one preferably 100 % or less* 
more preferably 80 % or less, furthermore is the preferably 
50 % or less. 

It seeks from transmission electron microscope image of 
organosilver salt dispersion, as measurement method of shape 
of the organic silver salt it is possible densely. 

There is a method which seeks standard deviation of volume 
weighted average diameter of organic silver salt as another 
method which measures monodisperse, percent (variance ) of 
valuewhich is divided at volume weighted average diameter 
preferably 100 % or less* more preferably 80 % or less* 
furthermore is preferably 50 % or less. 

It irradiates laser light to organic silver salt which is dispersed 
in for example liquid as measurement method it seeks from 
particle size (volume weighted average diameter) which is 
acquired by seeking self correlation function for change with 
time of fluctuation of scattered light, it is possibledensely. 

[0014] 

organic silver salt which can use for this invention can do 
preferably desalting. 

As method which does desalting especially restriction not to 
be canuse known method, but filtration method of floe 
formation water wash or other public knowledge can be used 
desirably with centrifugal filtration, suction filtration* 
ultrafiltration* coagulation method . 

[0015] 

With objective which obtains fine particle where organic 
silver salt which can usingfor this invention particle size is 
small, does not have cohesion, it can use method which is 
made solid fine particle dispersion which uses dispersant. 

It can disperse method which solid fine particle dispersing 
does organic silver salt, to mechanical under existing of 
dispersing aid making use of milling means (for example ball 
mill* vibrating ball mill* planetary ball mill* sand mill* 
colloid mill* jet mill* roller mill* high pressure 
homogenizer ) of public knowledge. 

[0016] 

When organic silver salt using dispersant, solid making fine 
particles doing, copolymer* maleic acid copolymer* maleic 
acid monoester copolymer* acryloyl methyl propane 
sulfonic acid copolymer* or other synthetic anionic 
polymer* carboxymethyl starch* carboxymethyl cellulose 
or other semisynthetic anionic polymer of for example 
polyacrylic acid* acrylic acid, anionic* nonionic* cationic 
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surfactant of compound . or the public knowledge which is 
stated in anionic surfactants Japan Patent Application Hei 
7-350753 number which is stated in alginic acid, pectin acid 
or other anionic polymer. Japan Unexamined Patent 
Publication Showa 5 2- 92716 number and WO 88/04794 
number etc and. in addition polyvinyl alcohol, polyvinyl 
pyrrolidone. carboxymethyl cellulose, Selecting polymeric 
compound which exists in polymer, or gelatin or other 
natural world of the hydroxypropyl cellulose, 
hydroxypropyl methylcellulose or other public knowledge 
appropriately, you can use. 

[0017] 

but dispersing aid mixes with powder of organic silver salt or 
organic silver salt of the wet cake state before dispersing, fact 
that you send to dispersing machine as the slurry is general 
method, with state which beforehand is mixed with the 
organic silver salt administering treatment with thermal 
processing and solvent , as the organic silver salt powder or 
wet cake is good. 

pH it is good controlling on dispersed front and back or 
whiledispersing with suitable pH adjustment medicine. 

[0018] 

In addition to to mechanical dispersing. pH by fact that 
itcontrols coarse dispersion it makes in solvent, after that, 
changing, the making fine particles it is good doing pH under 
existing of dispersing aid. 

It is good using organic solvent this time, as solvent which is 
used for coarse dispersion, usually organic solvent is removed 
after making fine particles ending. 

[0019] 

dispersion which is manufactured retains while agitating with 
objective which holds down settling of fine particle when 
retaining, it is possiblealso to retain with state (state which 
uses for example gelatin and makes gel ) where viscosity is 
high with the hydrophilic colloid . 

In addition, it is possible also to add antiseptic with objective 
whichprevents microbe or other propagation when retaining. 

[0020] 

You can use organic silver salt of this invention with desired 
amount, but showing with coating amount per material 1 m 2 , 
0.1 - 5 g/m 2 are desirable as silver amount,furthermore it is a 
preferably l~3g/m 2 . 

[0021] 

reductant for organic silver salt is included to imaging 
material of this invention, it isdesirable densely. 
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-;UtK7V><t:7X3JUt*>^i:Wiia^-t!-CDJ: 

^° l Jth*P^v'<>-lf><t. th*P*v;U75>. 

*.fi/WKn*v:/fc. t'X(ih+->if^)tK 
P*v/U75>. t'^Uv/^+V- 
*7tl**;u5;u-4->f-;u7i-;utK7^><D!!a 



1998-10-27 

reductant for organic silver salt may be substance* 
preferably organic substance of option which reduces silver 
ion in metallic silver. 

phenidone* hydroquinone and catechol or other conventional 
photograph developer are useful, but hindered phenol 
reductant is desirable. 

reductant 5 - 50% (mole ) is included vis-a-vis silver I mole 
of surfacewhich possesses image-forming layer, it is desirable 
densely, it is included with 10 - 40% (mole ), furthermore it is 
desirable densely. 

added layer of reductant is good any layer of surface 
whichpossesses image-forming layer. 

When it adds to layer other than image-forming layer, 1 0 - 
50% (mole ) with usesmore than usual vis-a-vis silver 1 mole 
densely is desirable. 

In addition, reductant only when developing as had 
functioneffectively, is good even with so-called precursor 
which it is induced isconverted. 

[0022] 

Regarding photothermographic material which utilizes 
organic silver salt reductant of broad range Japan 
Unexamined Patent Publication Showa 46-6074 number, 
same 47 - 1238, same 47 - 33621, same 49 - 46427,same 49 - 
1 15540, same 50 - 14,334, same 50 - 36,1 10, same 50 
-14771 1, same 51 - 32632, same 51 - 1023721, same 51 - 
32324, same 5 1 -5 1 933, same 52 - 84727, Same 55 - 1 08654, 
it is disclosed in same 56 - 146133, same 57 -82828, same 57 
- 82829, Japan Unexamined Patent Publication Hei 6-3793 
number, U.S. Patent 3,667,9586 number, same3,679,426, 
same 3,751,252, same 3,751,255, same 3,761,270, 
same3,782,949, same 3,839,048, same 3,928,686, same 
5,464,738, German Patent 2321328 number and European 
Patent 692732 number etc. 

for example phenyl amide oxime % 2- thienyl amide oxime 
and p- phenoxy phenyl amide oxime or other amide oxime; 

for example 4- hydroxy-3,5-dimethoxy benzaldehyde azine or 
other azine; 

2 and 2 -bis (hydroxymethyl ) propanoyl-;be combination 
with aliphatic carboxylic acid aryl hydrazide and the ascorbic 
acid like combination with -phenylhydrazine and ascorbic 
acid; 

Combination of poly hydroxy benzene and hydroxylamine* 
reductone and/or hydrazine (for example hydroquinone and 
bis (ethoxyethyl ) hydroxylamine* piperidino hexose 
reductone or combination etc of formyl-4- methylphenyl 
hydrazine); 
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7x-;utKa**ABI. p-tKP*v?x~;ut 
2,6-v^pp-4-^<>-tf>x;U7fx>7^K7xy— ;u 

£<t*);X^;U- a -v7A2->^U37x-jU7-tzx 

-k x^;u-of-v7> f 7x-;u7-tr7 1 -h^<t*0 

a-i/7y7x-;uRBK»tt;2 f 2 -vtKP+v 
-1,1 -t^^U, 6,6 -v^P^E-2,2 -vtKP^Fv 
-1,1 -tf^f L ;bfcJ:tftfX(2-tKP*S/-l--^7 

;U;fcf*-j8--j-7h— ;U<k l,3-vtKP^Fv^<>-tf 

2,4 -vtKP+v7-trh3?xy>^)(D 
I^t;3^fJl/-l-7i-Jl/-5.t 0 77P>4i: 

(7), 5-t 0 ^yp>;v^;u7^y^v-xb^ 

h>, 7>tKP vtKP7S/^V-XU^^h 
>fcJ:l/7>tKPvtKPt°^'JK>^+V-X 
U^^h>I^J*$H^ck9^b^<7h>;2,6-v^ 

pa-4-K>4f>x;u*>75K7x/— ;ufcj:i/ 
p-^>-tf>x;u^>7^K37xy— ;u^^ox;u 
/-t^>7^K^xy-;uil7c$ij;2-^x-;u-r>^> 
-l,3-v*>fc<!:; 2,2-v^^;U-7-t-^;U-6-tK 
□ + v^P7>^(!:(D^P7>;2 J 6-yyh+v 
-3,5-v±i;U7f:xh^v.l,4-vtKPeUv>^i: 
cd i,4-vtKPt°'Jv> ; ex7xy-;u(0ij^[i. 

e7.(2-tKP^v-3-t-^>U5-^;U^xzi;U)> 

2,2-ex(4-tKp+v-3->^;u^x-;u>^ 

P / % 4,4-Xf'J f>-eX(2-t-^f;i/.6^fil/ 
T7xy-JU) , l,l,-t*X(2-tKP+v-3,5-v>5 1 
;U^x-;U)-3,5,5-hU^;i/^+-^>fcJ:i; 2,2- 

ex(3,5-v^;u-4-tKP+v7x-;u)^p/^> 

>i£ l-7X3jHf;u, xf7U>i7xa;i,e;i/ 

7;UxtKfc<fei;^h>;3-t 0 ^yUK>fcJ:i;fc 
£S(D>f:>y>-l s 3-v*:>;£P"7-/— ;i/(ha^x 

^P7/-Mfe4c 
[0023] 



-So 



phenyl hydroxamic acid, p- hydroxyphenyl hydroxamic acid 
and combination with the;be -alanine hydroxamic acid or 
other hydroxamic acid; azine and sulfonamide phenol (for 
example phenothiazine and 2 and 6 -dichloro-4- 
benzenesulfonamide phenol etc); the ethyl-:al -cyano -2- 
methylphenyl acetate* ethyl- the;al -cyanophenyl acetate or 
other the;al -cyanophenyl an acetic acid derivative^, 2- 
dihydroxy-1, 1- binaphthyl, 6,6 -dibromo-2, 2- dihydroxy-1, 
1- binaphthyl and,bis- kind of;be which is illustrated to bis (2 
-hydroxy -1- naphthyl ) methane -naphthol; bis- the;be 
-naphthol and 1 and 3 -dihydroxybenzene derivative 
combination of (for example 2, 4- dihydroxy benzophenone 
or 2 and 4 -dihydroxy acetophenone etc); 3 -methyl -1- 
phenyl-5-pyrazolone or other, 5-pyrazolone; dimethylamino 
hexose reductone, anhydro dihydro amino hexose reductone 
and,reductone;2,6-dich!oro-4- benzenesulfonamide phenol 
and kind of p- benzenesulfonamide phenol or other 
sulfonamide phenol reductant; 2- phenyl indane-1, 3- dion etc 
which are illustrated to the anhydro dihydro piperidone 
hexose reductone; 2 and 2 -dimethyl-7-t-butyl-6-hydroxy 
chroman or other chroman;2,6-dimethoxy-3,5-di 
carboethoxy-1, 4- dihydropyridine or other 1, 4- 
dihydropyridine; bisphenol (for example bis (2 -hydroxy-3- 
t-butyl-5-methylphenyl ) methane, 2, 2- bis (4 -hydroxy-3- 
methylphenyl ) propane, 4, 4- ethylidene-bis (2 
-t-butyl-6-methyl phenol ), 1 and I, -bis (2 
-hydroxy-3,5-dimethylphenyl ) - 3, 5 and 5 -trimethyl hexane 
and2 and 2 -bis (3 and 5 -dimethyl-4- hydroxyphenyl ) 
propane etc); ascorbic acid derivative (for example 1-ascorbyl 
palmitate, ascorbyl stearate etc); and there is a benzyl and a 
biacetyl or other aldehyde and a ketone; 3- pyrazolidone and a 
indane-1 . 3- dion; chromanol (tocopherol etc) etc of kind 
which is. 



Especially it is a bisphenol, chromanol as desirable 
reductant. 

[0023] 

It is possible to add reductant of this invention, with whatever 
method suchas solution, powder and solid fine particle 
dispersion . 

solid fine particle dispersion is done with milling means (for 
example ball mill, vibrating ball mill, sand mill, colloid 
mill, jet mill, roller mill etc) of public knowledge. 
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[0024] 

fcya)o.N5o%(*ju)(D****i*ctA<»*L 

<. 0.5~20%( : E;U)^^ti^-(!:A<$blc^^L 
I*. 

[0025] 

i&KBa>enM^itie8B 46-6077 ^ % m 

47-10282 ^* 0 49-5019 ^ % 0 49-5020 0 

49- 91215-^. 0 49-91215-51. 0 50-2524^. 0 

50- 32927 ^^ 0 50-67132 -5§-. 0 50-67641 

0 50-114217 ^. 0 51-3223 ^r. 0 51-27923 
0 52-14788 ^* 0 52-99813 ^. 0 53-1020 
0 53-76020 ^* 0 54-156524 ^^ 0 
54-156525-^. 061-183642-^. ftfrW 4-56848 
^. t^BS 49-10727 0 54-20333 ^. *S 
$#1*3,080,254-51. 0 3,446,648 03,782,941 

^. 0 4,123,282 ^. 0 4,510,236 ^. gstfi* 

1380795 n.^frlf—m* 841910 #ftf|c|a 
7'J/>. 3-?x^;U-2-tf^7U>-5-?f->. l-7x 

-;u^7-;u.*^7u>fc\fci/ 
^-7^;u-f^K(^J^li.N-tKP+v-i,8-^7^ 

;U/j-P7-trx-h); 

3-y;i/*^h-IA4-hU7 % y— ;u*2,4-s?/;i>*^h 

t 0, J^V>.3-^;U*^h-4.5-v^x-;U-l,2,4-h 
U77-;Ufccfctf 2,5-v^iW^h-l,3,4-f7y 
77— iHc«S**t-B/JU*^>; 

^75/^^)7';— ;us?*;b#^>-f5K.(«i 
(N,N-i/*^u75/^u)?* ju^sKis 
£tf N,N-(v^;u7^y^^;u)-^^u>-2,3- 



In addition, when solid fine particle dispersing, making use of 
dispersing aid it isgood. 

[0024] 

When additive which is known image it improves "colorant " 
as is included,optical density becomes high, densely is. 

In addition, colorant when forming black silver image even, 
becomesprofitable, densely is. 

colorant quantity of 0.1 - 50% (mole ) of silver per mole is 
included in thesurface which possesses image-forming layer, 
it is desirable densely, 0.5 - 20%(mole ) it is included, 
furthermore it is desirable densely. 



Regarding imaging material which utilizes organic silver salt 
colorant of broad range Japan Unexamined Patent Publication 
Showa 46-6077 number, same 47 - 10282, same 49 - 5019, 
same 49 - 5020,same 49-91215, same 49-91215, same 50 - 
2524, same 50 - 32927,same 50 - 67132, same 50 - 67641, 
same 50 - 1 14217, same 51 - 3223,same 51 - 27923, same 52 
- 14788, Same 52 - 99813, it is disclosed in same 53 - 1020, 
same 53 -76020, same 54 - 156524, same 54 - 156525, same 
61 - 183642, Japan Unexamined Patent Publication Hei 4- 
56848 number, Japan Examined Patent Publication Sho 
49-10727 number, same 54 - 20333, U.S. Patent 3,080,254 
number, same3,446,648, same 3,782,941, same 4,123,282, 
same 4,5 10,236, English patent 1380795 number and Belgian 
Patent 841910 number etc. 



cyclic imide; succinimide. pyrazoline-5-on. and 
quinazolinone. 3- phenyl -2- pyrazoline-5-on. 1- 
phenylurazol. quinazoline and 2 and 4 -thiazolidinedione 
way 

naphthalimide (for example N- hydroxy-l,8-naphthalimide ); 

cobalt complex (for example cobalt hexamine h'J fluoro 7 
*tjp7); 

3 -mercapto- 1,2, 4- triazole. 2, 4- di mercapto pyrimidine. 
3- mercapto-4,5~biphenyl-l,2, 4- triazole and mercaptan; 
which is illustrated to 2 and 5 -di mercapto- 1,3, 4- thiadiazole 

N- (aminomethyl ) aryl dicarboxyimide. (for example (N, N- 
dimethylamino methyl) phthalimide and N, N- 
(dimethyiamino methyl) -naphthalene-2, 3- dicarboxyimide ); 



[0024] 



In addition, colorant only when developing as had 
functioneffectively, is good even with so-called precursor 
which it is induced isconverted. 

[0025] 



As for example of colorant, phthalimide and N- hydroxy 
phthalimide; 



way 



Page 12 Paterra Instant MT Machine Translation 



JP1998288823A 



1998-10-27 



P^Utf ^/-;U). 1 ,8-(3,6-v7 if *^>)t: x 

^)); 

fcbtft 3-xt;u-5[(3-xt;u-2-^>V^77'J 

-'Jf r >>l->^;UX^'Jir>]-2-^^--2,4-^+ 

tttL<l*$RE*£fcli 4-(l-t7f^)7^7 
y;> s 6-^7PP^^^vy>. 5,7-v^h^v:7£ 
5v/>fc«kl/ 2,3-vtKP-l,4-^7V>v^> 

4-**)\,7Z)\,M % 4--hP?£ 
;u^fc c ki; j 7 L h^^PP*7K^^;u®^:i:)<tcD 

M^.^fcl* 4-(l-t7f;^7V>s6^PP 
^S^vl/. 5,7.v^h*y7$7V>fi«ktf 2,3- 
5?fcKP7*75?>«E£0R»(*;7«5?>i7* 

;ug?^#<*(#l*i£ . ?$;HL 4->^;u7^;u 

4-^hP7*;URfc«fcl/xh^*PP*l*7* 

^£PvOAfi#. mif A^PPPy^ 
A(II])R7>*-^A, ^bPvOA. iiPy 
OAfc<J:i;^^PPPvOA(III)^U^A 

»It<b:ittfl;7>*-^Afc*i;«Rfl:* 
*;l,3- / <>X^^r-»tv>.2 ) 4-v^>. 8->TJU 
.l,3^>Xt*fy>-2,4.yt>fcil/ 6-xh 
P-13-^>X^++l-v>.2,4-v^->^^(7)^> 
X^+^v>-2 > 4-v^->;t° , J^V>fcJ:U:^^ 
hU7v>(^j7tlf.2,4.vtKP^rVt°'J5v>. 
2-tKP^rV-4.7S/t e, J^v>^i:). 7tf^v 
;U. *5J:i;T-h77if ^>^b>R»#(ffi|^li % 
3,6- v > ;U * Z? h -1,4- y 7 i - Jl/ 
-]H,4H-2,3a,5,6a-^h^7-tf^>^U>. fc<fctf 
l J 4-y(o-^PP7i~ ;U )-3,6- v ^ ;U ^3 ^ h 
-lH,4H-2 i 3a,5 J 6a-^h : 77if^>^b>)^<!:A<fe 

'So 

[0026] 



And blocked pyrazole. isothiuronium derivative and 
photobleaching agent of kind which is (for example N,N 
-hexamethylene bis (1 -carbamoyl-3,5-dimethyl pyrazole ), 1 
and 8 - (3 and 6 -diaza octane ) bis (isothiuronium 
trifluoroacetate ) and 2 -tribromo methyl sulfonyl ) - 
(benzothiazole )); 

And 3 -ethyl-5 [(3 -ethyl -2- benzothiazolinylidene ) - 1 
-methyl ethylidene ] - 2 -thio-2, 4- oxazolidine dion; 
phthalazinone. phthalazinone derivative or metal salt, or 4 
- (1 -naphthyl ) phthalazinone. 6-chloro phthalazinone. 
5,7-dimethoxy phthalazinone and 2 and 3 -dihydro-I, 4- 
phthalazine dion or other derivative; phthalazinone and 
phthalic acid derivative (for example phthalic acid, 4- 
methyl phthalic acid, 4- nitro phthalic acid and tetrachloro 
phthalic anhydride etc) with combination; phthalazine. 
phthalazine derivative or metal salt, or 4 - (1 -naphthyl ) 
phthalazine. 6-chloro phthalazine. 5,7-dimethoxy phthalazine 
and 2and 3 -dihydro phthalazine or other derivative; 
phthalazine and phthalic acid derivative (for example phthalic 
acid. 4- methyl phthalic acid. 4- nitro phthalic acid and 
tetrachloro phthalic anhydride etc) with combination; Not 
only as quinazoline dion. benzoxazine or naphtho oxazine 
derivative; color regulator at that place as source of the halide 
ion for silver halide production rhodium complex, for 
example ammonium hexachlororhodate which functions 
(III ),; inorganic peroxide and the persulfate. for example 
ammonium peroxydisulflde and hydrogen peroxide; 1, 3- 
benzoxazine-2, 4- dion. 8-methyl-l, 3- benzoxazine-2, 4- 
dion and 6 -nitro- 1 , 3- benzoxazine-2, 4- dion or other 
benzoxazine-2, 4- dion; pyrimidine and asymmetric-triazine 
such as rhodium bromide, rhodium nitrate and potassium 
hexachlororhodate (III )(for example 2, 4- dihydroxy 
pyrimidine, 2 -hydroxy-4- amino pyrimidine etc), there is a 
azauracil. and a tetraazapentalene derivative (for example 
3,6-di mercapto-1, 4- 

biphenyl-lH,4H-2,3a,5,6a-tetraazapenta!ene. and 1 and 4 -di 
(o-chlorophenyl ) - 3 and 6 -di 
mercapto-IH,4H-2,3a,5,6a-tetraazapentalene ) etc. 



[0026] 

It is possible to add colorant of this invention, with whatever 
method suchas solution, powder and solid fine particle 
dispersion . 

solid fine particle dispersion is done with milling means (for 
example ball mill, vibrating ball mill, sand mill, colloid 
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So 

[0027] 

50wt%ja±ffli^fcij«»^®-efcszctj5<»* 



(1970))J«:iftIB*J*lTl^o 



<l* 5~1000nm g£0>ttffi*<»£U*o 



[0028] 
[0029] 

(MFT)l*-30 deg O90 deg C. <fcy»£L<li 0 
deg C~70 deg C g£#»*U*o 



milk jetmilL roller mill etc) of public knowledge. 

In addition, when solid fine particle dispersing, making use of 
dispersing aid it isgood. 

[0027] 

It is a image-forming layer which 50 wt% or greater of all 
binder uses polymer latex which among image-forming layer 
of this invention as for 1 layer is expressed at least below, itis 
desirable densely, (polymer latex which "image-forming layer 
of this invention uses this image-forming layer of later for 
binder isdisplayed "polymer latex of this invention " with. ). 

However you say here, "polymer latex " with water-insoluble 
hydrophobic polymer it is somethingwhich is dispersed in 
water soluble dispersion medium as microscopic particle. 

Those where polymer is emulsified in dispersion medium as 
dispersed form, emulsion polymerization those which are 
done, micelle those which are dispersed. Or in polymer 
molecule molecular chain itself molecular is good whichever 
such as thosewhich are dispersed with partially hydrophilic 
structure. 

Furthermore concerning polymer latex of this invention 
"synthetic resin emulsion (Okuda flat, Inagaki Hiroshi 
compilation and Kobunshi Kankokai issue (1978))", 
"Application of synthetic latex (Sugimura Takaakk Kataoka 
Yasuo. Suzuki Satoshi one, Kasahara Keiji compilation and 
Kobunshi Kankokai issue (1993))", it is stated in"chemistry of 
synthetic latex (Muroi Soichi work, Kobunshi Kankokai issue 
(1970))" etc. 

average particle diameter of dispersed particle range of 1 - 
50000 nm, more preferably 5-1000 nm extent is desirable. 

In regard to particle diameter distribution of dispersed particle 
there is not especiallyrestriction, even when being something 
which has wide particle diameter distribution, it ispossible to 
be something which has particle diameter distribution of 
monodisperse. 

[0028] 

Other than polymer latex of conventional uniform structure, it 
is good even with latex of so-called core/shell type as polymer 
latex of this invention. 

In this case as for core and shell when glass transition 
temperature is changed,there are times when it is desirable. 

[0029] 

minimum film production temperature (MFT ) of polymer 
latex of this invention - 30 deg C~90 deg more preferably 
0 deg C~70 deg Cextent is desirable. 
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(i970))jlcE***iTl*4 o 



Sfc7K'j7-«tLTi**-a) : Eyv-^M^Lf- 



*° ') -7 - a) » * m i* ft ¥ fa » ^ a T? 

5000-1000000. #£L<I* 10000-100000 IIS 
[0030] 

-14 25 deg C60%RH T'CD¥ffi#7K$A< 2wt% 
KIT. «fcy#*L<l* lwt%6lT©tfl)T*-5Z 

*fl>TRKIiitlc#IEI*fcl*J&< 0.01 wt% 
blcli o.03wt% -e&&;i£fi<ff$U*. 



[0031] 

**WO)BH»»l**t»<DIB«!»J*JiO)/<-f> 



1998-10-27 

It is possible to add film forming auxiliary agent in order to 
control minimum film production temperature. 

As for film forming auxiliary agent also plasticizer is called 
and with organic compound (Usually organic solvent ) 
whichdecreases, is stated minimum film production 
temperature of polymer latex in for example aforementioned 
"chemistry of synthetic latex (Muroi Soichi work, Kobunshi 
Kankokai issue (1970))". 

There is a acrylic resin, vinyl acetate resin, polyester 
resin, polyurethane resin and rubber type resin, vinyl 
chloride resin, vinylidene chloride resin, polyolefin resin, 
or these copolymer etc as polymer type which is used for 
polymer latex of this invention. 

With polymer of straight chain which branch is done and with 
polymer and in addition it is good with polymer which 
crosslinking is done as polymer. 

In addition it is good even with so-called homopolymer which 
single monomer polymerizedas polymer and, it is good even 
with copolymer which monomer of 2 kinds or more 
polymerized. 

In case of copolymer with random copolymer and it is good 
with block copolymer. 

molecular weight of polymer 5000 - 1000000, preferably 
10000-100000 extent is desirable with the number-average 
molecular weight. 

As for those to which molecular weight is too small dynamic 
strength of image- forming layer being insufficient , be too 
large ones film forming behavior are not desirable badly. 

[0030] 

polymer of polymer latex which is used for this invention 
equilibrium moisture content with 25 deg C60%RH is 
something of 2 wt% or less, more preferably 1 wt% or less, 
it is desirable densely. 

There is not especially restriction in lower limit , but 0.01 
wt% . furthermore they are 0.03 wt% , it is desirable 
densely. 

Concerning definition and measurement method of 
equilibrium moisture content, for example "polymer 
engineering chaired laboratory 14. polymeric material test 
method (The Society of Polymer Science, Japan compilation, 
Chijin Shokan )" etccan be referred. 

[0031] 

Like below there is a thing as embodiment of polymer latex 
which is used as binder of image-forming layer of imaging 
material of this invention. 
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h/2 l^U^vJUT^'JU-h/X^U^/T^'J 

V-fl^-r^X, .^M^'Jb-M&lbt:- 
Uf^/x^UT^'JU— h/T^'JP-HJJU//* 

Z(D£5*PKV7-lirti!i5*,£*i-C^T, 

^^.liT^'J ;U®flg<7)0i|£L.T, -trt*7> 
A-4635,46583, 4601 (ia±*V-fc JHb 3*1 H 
(ft)SS), Nipol Lx81 1 , 814. 821 . 820, 857(Jil± 

Tl*. F1NETEX ES650. 611. 675. 850(JJi±^: 
B*-f >4Mt3m*)«). WD-size. WMS(Jil± 

tLX li HYDRAN AP10, 20, 30. 40(ia±;*: B 
*-f>*<b¥(«0«)fc£. =TA3MHW:LTIi 
LACSTAR 7310K, 3307B, 4700H, 7132C(JJl± 
^B^^^Mb^J*)!!!), Nipol Lx416, 410, 
438C, 2507, (12Lt B*-fe* ^>(tt)^)^<t*, 
lbt*-;M§*flli:LTI* G35KG576(JSl±B*Hf 
^^bt*^UT r >«Ii<!:LTI* 
L502, L513(l2l±te<fcJ*I*(l*)«)fc£, 

^i/ttflBfcLTtt^-s/*— ;u si2o,SAioo(iy. 
±=#5a<b*(*)ii)ttif**if*ci:*fe* 

-So 



[0032] 

70wt%Ja±lC±I5^'J?— 7T"y£* 

[0033] 

CD 50wt%JUTa>$GHT-if7T>,^'Jt' 
-;uy;u=i— ;u, >^;Hr;ua— x, tKa+v 

- *i t, (D $! 7k t£ 1 J 7 - <7> jfc to ft 1 1 m & M tiiL 
m<r>±iUiy^—<r> 30wt%iuT#a?£u^ 

[0034] 
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latex etc of latex* vinyl idene chloride/ethyl 
acrylate/acrylonitrile/methacrylic acid copolymer of latex* 
methyl methacrylate/vinyl chloride/acrylic acid copolymer of 
latex * styrene/butadiene/di vinyl benzene/methacrylic acid 
copolymer of latex * styrene/butadiene/acrylic acid 
copolymer of latex* methyl methacrylate/2 ethylhexyl 
acrylate/styrene/acrylic acid copolymer of methyl 
methacrylate/ethyl acrylate/methacrylic acid copolymer. 



In addition, also marketing being done, like below polymer 
canutilize this kind of polymer. 

As example of for example acrylic resin, Cevian A -4635,4658 
3, 4 601 (From here top die cell chemical industry (Stocks) 
make), as polyester resin such as Nipol Lx81 k 814* 82k 
820* 857 (Or more Nippon Zeon Co. Ltd. (DB 69-054-491 1 ) 
make), the FINETEX ES650* 61 1* 675* 850 (Or more 
Dainippon Ink & Chemicals Inc. (DB 69-057-4512 ) make), 
as polyurethane resin such as WD-size* WMS (Or more 
Eastman Chemical make) Chemipal SI 20* SA100 (Or more 
Mitsui Chemicals Inc. (DB 69-056-7037 ) make) etc can 
belisted, as olefin resin such as L502* L513 (Or more Asahi 
Chemical Industry Co. Ltd. (DB 69-053-5364 ) make), as 
vinylidene chloride resin such as G35I* G576 (Or more 
Nippon Zeon Co. Ltd. (DB 69-054-491 1 ) make), as rubber 
type resin such as HYDRAN API 0* 2 0, 3 0* 40 (Or more 
Dainippon Ink & Chemicals Inc. (DB 69-057-4512 ) make) 
Lacstar 7 31 OK* 3307B* 4700H* 7132C (Or more Dainippon 
Ink & Chemicals Inc. (DB 69-057-4512 ) make), as vinyl 
chloride resin such as Nipol Lx416* 410* 438C* 2507* (Or 
more Nippon Zeon Co. Ltd. (DB 69-054-491 1 ) make). 

It is possible to use these polymer with alone and, according 
to need 2 kinds or more blending, it is good using. 

[0032] 

As 50 wt% or greater of all binder it can use to image-forming 
layer of this invention theabove-mentioned polymer latex, but 
above-mentioned polymer latex is used for 70 wt% or greater, 
it is desirable densely. 

[0033] 

gelatin* polyvinyl alcohol* methylcellulose* 
hydroxypropyl cellulose* carboxymethyl cellulose, it is good 
adding hydroxypropyl methylcellulose or other hydrophilic 
polymer to image-forming layer of the this invention in range 
of 50 wt% or less of according to need all binder. 

addition quantity of these hydrophilic polymer 30 wt% or less 
of all binder of image-forming layer isdesirable. 

[0034] 
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After coating fabric drying coating solution of aqueous 
system, manufactures image-forming layer of this invention 
densely is desirable. 

However, you say here, "aqueous system " with 30 wt% or 
greater of solvent (dispersion medium ) of coating solution 
are water, you say densely. 

component other than water of coating solution can use 
organic solvent of the methyl alcohoU ethyl alcohoL 
isopropyl alcohoU methyl cellosolve. ethyl cellosolve* 
dimethylformamide. ethylacetate or other water miscibility. 

Like below there is a thing as example of exemplary solvent 
composition. 

water/methanol=90/10 N water/methanol=70/30v 
water/ethanol=90/10v water /isopropanol=90/10> water 
/dimethylformamide=95/5 ^ 
water/methanol/dimethylformamide=80/l 5/5 * 
water/methanol/dimethylformamide=90/5/5 0 

All binder amount of image-forming layer of (However 
numeral displays wt%. ) this invention range of 0.2 - 30 
g/m 2 . more preferably 1-1 5m 2 isdesirable. 

It is possible to add detergent etc for crosslinking agent, 
coating property improvement for the crosslinking to 
image-forming layer of this invention. 

[0035] 

imaging material in this invention provides, surface-protecting 
layer with deposition prevention or other objective of 
image-forming layerjt is possible densely. 

It is good any polymer, as binder of surface-protecting layer 
(topmost layer ) of this invention, but polymer which 
possesses carboxylic acid residue is included 5 g/m 2 or less of 
100 mg/m 2 or more, it is desirable densely. 

natural polymer (gelatin x alginic acid etc), modified natural 
polymer (carboxymethyl cellulose and phthalated gelatin etc), 
you can list synthetic polymer (poly methacry late s 
polyacrylate s poly alkyl methacrylate/acrylate copolymer, 
polystyrene/polymethacrylate copolymer etc) etc as polymer 
which possesses carboxyl residue referred to here. 

It is 1.4 mole or less above polymer per 100 g 10 mmole as 
content of carboxy residue of this kindof polymer, it is 
desirable densely. 

In addition, carboxylic acid residue alkali metal ion, alkaline 
earth metal ion and organic cation etcand may form salt. 

Using this kind of polymer depending, it prevents 
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volatilization of the image formation material, effect which 
does not pollute image-forming equipment is acquired. 

In addition because as description above using at quantity, 
whenthis quantity decreases, not to be effective, when it 
becomes toomany, water content of imaging material to be 
many or, photographic performance deteriorating,it becomes 
easy. 

[0036] 

As surface-protecting layer of this invention, it is possible to 
use whatever deposition prevention material. 

As example of deposition prevention material, wax, silica 
particle* styrene-containing elastomeric block copolymer 
(for example styrene-butadiene-styrene* 
styrene-isoprene-styrene ), there is a cellulose acetate* 
cellulose acetate butanoate* cellulose propionate andthese 
mixture etc. 

In addition, it is possible to add detergent etc for crossl inking 
agents coating property improvementfor crosslinking to 
surface-protecting layer . 

[0037] 

U.S. Patent 3,253,921 number, same 2,274,782, same are 
stated, light absorption substanceand kind of filter dye which 
can be used 2,527,583 and for same2,956,879 in protective 
layer of image-forming layer or image-forming layer in this 
invention. 

In addition, as stated in for example U.S. Patent 3,282,699 
number, dye mordant ispossible. 

absorbance with exposure wavelength 0.1 - 3 is desirable as 
amount used of the filter dye, 0.2 - 1 .5 especially is desirable. 

[0038] 

Is possible fact that whitener* for example starch, titanium 
dioxide* zinc oxide* silica* U.S. Patent 2,992,101 number 
and polymer beads etc whichincludes beads of kind which is 
stated in same 2,701,245are contained to image-forming layer 
of image-forming layer or emulsion layer in this invention. 

In addition, degree of matte of emulsion surface if haze 
breakdown does not occur,how is good, but Bekk smoothness 
200 second or more 10000 second or less are desirable, 
especially 300 second or more 10000 second or less are 
desirable. 

[0039] 

As for surface which possesses image-forming layer of 
imaging material of this invention it is necessary for film 
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surface pH to be 4.5 or less 1 . 0 or greater. 

measurement method of film surface pH 300;mu I drips 
distilled water or deionized water insuffering measurement 
material 2 cm 3 and with 25 deg C 2 min afterleaving, 
measures pH of liquid part with commercial pH meter. 

They are 4.3 or less 3. 0 or greater film surface pH 
furthermore as desirable value. 

[0040] 

Adjustment of film surface pH of this invention is possible by 
fact that the acid or alkali is added at time of imaging material 
manufacturing. 

It is good organic, inorganic any acid as acid which is used 
here, canlist for example sulfuric acid, hydrochloric acid, 
nitric acid, phosphoric acid, sulfurous acid, carbon 
dioxide, boric acid, perchloric acid, citric acid, acetic 
acid, propanoic acid, p-toluenesulfonic acid, phthalic 
acid, tetrachlorophthalic acid, benzoic acid, 
polymethacrylate. polyacrylate. polystyrene sulfonic acid 
etc. 

It is good organic, inorganic whichever as alkali, can list for 
example sodium hydroxide, potassium hydroxide, lithium 
hydroxide, calcium hydroxide, magnesium hydroxide, 
aluminum hydroxide, ammonia, tetra butyl ammonium 
hydroxide, triethylamine. N, N- diethylamide. 
1,8-diazabicyclo [5.4 . 0] undecene etc. 

In addition, it is possible to use salt of salt and the strong acid 
and weak base of weak acid and strong base, for example 
sodium acetate v sodium hydrogen carbonate, potassium 
dihydrogen phosphate, ammonium sulfate etc canlist. 

[0041] 

As addition method of acid, alkali of this invention how it is 
good, but it adds to image-forming layer coating solution or 
surface-protecting layer coating solution immediately before 
imaging material coating fabric densely to be desirable, it is 
good any method such as aqueous solution, organic solvent 
solution, dispersion addition. 

In addition, if it is a quantity which achieves film surface pH 
of goal as addition quantity of acid, alkali, how it is good, 
but 10 g/m 2 or less of 1 mg/m 2 or more is desirable. 

[0042] 

photosensitive thermal developing image forming material in 
this invention includes photosensitive silver halide, it is 
desirable densely. 

formation method of photosensitive silver halide is known 
with this industry well and can use the No. 1 7029. of for 
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example Research Disclosure 1978 June and method which is 
stated in U.S. Patent 3,700,458 number. 

Of converting portion of silver of organic silver salt to 
photosensitive silver halide by adding halogen containing 
compound in organic silver salt which is manufactured as 
exemplary method which canuse with this invention, method, 
photosensitive silver halide particle can be manufactured by 
adding silver-supplying compound and halogen-supplying 
compound in the gelatin or other polymer solution and 
method which is mixed with organic silver salt canbe used. 

Regarding to this invention, you can use method of preferably 
the latter. 

As for particle size of photosensitive silver halide, small thing 
to be desirable 0.20;mu m or less* more preferably 0.01 ;mu 
m or greater 0.1 5 ;mu m or less* furthermore preferably 
0.02 ;mu m or greater 0.1 2 ;mu m or less isgood concretely 
because of objective which holds down clouding after image 
formation low. 

particle size referred to here, when silver halide particle is 
so-called regular crystal of cube or octahedron,is length of 
corner of silver halide particle. 

In addition, when silver halide particle is platelet particle, 
when converting to circular image of same surface area as 
projected surface area of main surface, it is diameter. 

In addition when it is not a regular crystal, in case of for 
example spherical particle* rod shape particle or other , 
whenthinking volume of silver halide particle and of identical 
sphere, it is diameter. 

[0043] 

cube* octahedron* platelet particle* spherical particle* 
rod shape particle* potato-shaped particle etc can be listed as 
shape of silver halide particle, but regardingto this invention, 
especially, cubic particle* platelet particle is desirable. 

average aspect ratio when platelet is used preferably 
100:1-2:1* more preferably 50:1-3:1 isgood. 

Furthermore, corner of silver halide particle circle can use 
also particle which it waited desirably. 

Concerning surface index (mirror exponent) of outer surface 
of photosensitive silver halide particle there is notespecially 
restriction. Ratio which (100) surface where spectral 
sensitization efficiency when spectral sensitizing 
pigmentadsorbs is high occupies is high, it is desirable 
densely. 
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50% or more is desirable as ratio, 65% or more is more 
desirable, 80%or more furthermore is desirable. 

ratio of mirror exponential (100) surface it seeks T.Tani; 
Journal of Imaging Science whichutilizes adsorption 
dependency of (1 1 1) surface and (100) surface in adsorbing of 
sensitizing dye (8750 - 9237, PSENAC ), with method which 
is stated in 29,165 (1985) it ispossible densely. 

As halogen composition of photosensitive silver halide there 
is not especially restriction, is good with whichever of silver 
chloride, silver bromochloride. silver bromide, silver 
iodobromide. silver iodochlorobromide. silver iodide, but 
regarding to this invention, you can use silver bromide, or 
silver iodobromide desirably. 

With particularly preferably silver iodobromide , silver iodide 
content ratio 0.1 mole % or more 40 mole % or less is 
desirable, 0.1 mole % or more 20 mole % or less are more 
desirable. 

Or it is possible to be something which changes in continuous 
to bepossible to be something where halogen composition 
changes in step as foramount fabric of halogen composition 
inside particle to be good even with uniform , silver 
iodobromide particle whose silver iodide content ratio of 
particle internal is high,but as desirable example can be used. 

In addition, silver halide particle which possesses preferably 
core/shell structure can be used. 

core/shell particle of preferably 2~5-foId structure, more 
preferably 2~4-fold structure can be used as structure. 

[0044] 

As for photosensitive silver halide particle of this invention, at 
least one kind contains complex of the metal which is chosen 
from rhodium, rhenium, ruthenium, osmium, iridium, 
cobalt, mercury or iron densely isdesirable. 

These metal complex are good with even 1 kind and, 2 kinds 
or more it is possible tojointly use complex of same kind 
metal and dissimilar metal. 

As for desirable content range of 10 mmole is desirable from 
1 nmole vis-a-vis silver 1 mole, range of 100;mu mole is more 
desirable from 10 nmole. 

metal complex of structure which is stated in Japan 
Unexamined Patent Publication Hei 7-225449 number etc as 
the structure of exemplary metal complex can be used. 

hexacyano metal complex can be used desirably concerning 
compound of cobalt, iron. 

As embodiment, you can list ferricyanide ion. ferrocyanide 
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ion. hexacyanocobaltate ion etc, but it is not 
somethingwhich is limited in these. 

content of metal complex in silver halide to high 
concentration may contain, to the core even, or in shell part in 
high concentration containing well especial lyrestriction is not. 
uniform 

[0045] 

photosensitive silver halide particle desalting is possible by, 
water wash of method which isinformed with this industry 
such as noodle method, floculation method, but regarding to 
this invention,desalting doing, it is not necessary to do. 

[0046] 

photosensitive silver halide particle in this invention is done 
chemical sensitization, it is desirable densely. 

As desirable chemical sensitization method in order being this 
industry to be well known, the sulfur sensitization method, 
selenium sensitization method, tellurium sensitization 
method can be used. 

In addition gold compound and platinum, palladium, 
iridium compound or other noble metal sensitization method 
and reductive sensitation method can be used. 

compound of public knowledge can be used as compound 
which is used for the sulfur sensitization method, selenium 
sensitization method, tellurium sensitization method 
desirably, but compound which is stated in Japan 
Unexamined Patent Publication Hei 7-128768 number etccan 
be used. 

for example diacyltelluride and bis (oxycarbonyl ) telluride, 
bis (carbamoyl ) telluride, diacyltelluride and bis 
(oxycarbonyl ) di telluride, bis (carbamoyl ) di telluride, 
compound, tellurocarbonate, Te-organyl tellurocarboxylate 
ester and the di (poly ) telluride which possess P=Te bond, 
compound. Te-containing heterocyclic ring and 
tellurocarbonyl compound, inorganic tellurium compound, 
colloidal tellurium etcwhich possess telluride, tellurol, 
telluroacetal, tellurosulfonate and P-Te bond can be used as 
tellurium sensitizer. 



compound which is stated in for example chloroauric acid, 
potassium chloroaurate. potassium aurithiocyanate. gold 
sulfide, gold selenide. or U.S. Patent 2,448,060 number 
and English patent 618,061 number etc as compound which is 
used for noble metal sensitization method desirablycan be 
used desirably. 

for example tin (I ) chloride, amino imino methane sulflnic 
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acid, hydrazine derivative, borane compound, silane 
compound, poiyamine compound etc can be used for other 
than ascorbic acid, thiourea dioxide as the exemplary 
compound of reductive sensitation method. 

In addition, pH of emulsion keeping 7 or greater or pAg in8.3 
or less, reductive sensitization it is possible by maturing. 

In addition, reductive sensitization it is possible by 
introducing single addition portion of the silver ion in grain 
forming. 

[0047] 

As amount used of photosensitive silver halide of this 
invention photosensitive silver halide 0.01 mole or more 0.5 
mole or less is desirablevis-a-vis organic silver salt I mole, 
0.02 mole or more 0.3 mole or less are more desirable, 0.03 
mole or more 0.25 mole or less especially are desirable. 

silver halide particle and organic silver salt which respectively 
it manufactures endconcerning mixing method and mixing 
condition of photosensitive silver halide and organic silver 
salt whichare manufactured separately, method of mixing 
with high-speed stirrer and ball mill, sand mill, colloid 
mill, vibrating mill, homogenizer etc. Or mixing 
photosensitive silver halide which it manufactures ends with 
timing of the any which is in midst of manufacturing organic 
silver salt, there is a method etc which, manufactures organic 
silver salt, but if effect of this invention appears in fully, in 
there is not especially restriction. 

[0048] 

As silver halide preparation method of this invention, also 
so-called halidation method which halogenation is done 
canuse silver of portion of organic silver salt desirably with 
halide compound of the organic or inorganic. 

It reacts with organic silver salt as organic halide compound 
which is used here and if it isa compound which forms silver 
halide, it is good any ones, but N- halogeno imide (N- bromo 
succinimide etc),quaternized nitrogen halide compound 
(tetrabutylammonium bromide etc), you can list quaternized 
nitrogen halide salt and aggregate (overbrominated 
pyridinium bromide ) etc of the halogen molecule. 

It reacts with organic silver salt as inorganic halogen 
compound and if it is a compound which forms silver halide, 
it is good any ones, but alkali metal halide or ammonium 
(sodium chloride, lithium bromide, potassium iodide, 
ammonium bromide etc), the alkali halide earths metal 
(calcium bromide, magnesium chloride etc), transition metal 
halide (iron (III ) chloride, copper (II ) bromide etc), metal 
complex which possesses the halogen ligand (sodium 
bromoiridate. ammonium chlororhodate etc), there is a 
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4>&$&3feSl::ttLTI*« ftHBg 54-18726 % 
I3fa«(7) 1-1 frb 1-38 ©fcfc*. 1tHV 
6-75322 ^ICfSitf) 1-1 frb 1-35 (ZHb^fcJ: 
lM#P»W 7-287338 -^ICIB*© 1-1 frb 1-34 0 
l"t£tt» tt&W 55-39818 ^KfeKflfe* 1 
P> 20, ftMBB 62-284343 ^H^fEfiCD 1-1 frf> 
1-37 aXb** te«fei;»IB¥ 7-287338 #I=K* 

0 i-i A>t> 1-34 ®1tft1ll&£ft<*f4l=aK3ii 
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halogen molecule (bromine, chlorine, iodine ) etc. 

In addition, it is good jointly using desired organic inorganic 
halide compound. 

[0049] 

When halidation doing with this invention, as addition 
quantity of halide compound 1 mmole-500 mmole is 
desirable as organic silver salt per mole halogen atom, 10 
mmole~250 mmole furthermore are desirable. 

[0050] 

Occasion where it adsorbs into silver halide particle as 
sensitizing dye in the this invention, if it is something which 
spectral sensitizing can do silver halide particle with the 
desired wavelength domain, it is good any ones. 

As sensitizing dye, cyanine dye. merocyanine dye. 
complex cyanine dye. complex merocyanine dye. 
holopolar cyanine dye. styryl dye. hemicyanine dye. 
oxonol dye. hemioxonol dye etc can be used. 



useful sensitizing dye which is used for this invention for 
example RESEARCH DISCLOSURE Item 1 76431 V-Item A 
( 1 978 December p.23 ), in same Item 1 8 3 1 X section ( 1 979 
August p.437 ) statement or is stated in literature which 
quotation isdone. 

Especially, sensitizing dye which possesses various laser 
imager, scanner, image setter and spectrum sensitivity 
which is suited for spectral characteristic of light source of 
photoengraving camera can be selected profitably. 

[0051] 

As example of spectral sensitizing to red light, vis-a-vis 
He-Nelaser. red color semiconductor laser and the LED or 
other so-called red light source, From 1-1 which is stated in 
dye 1 to 20. Japan Unexamined Patent Publication Showa 6 
2- 284343 number which from the 1-1 which from 1-1 which 
is stated in Japan Unexamined Patent Publication Showa 5 4- 
1 8726 number isstated in compound. Japan Unexamined 
Patent Publication Hei 6-75322 number of 1-38 from 
compound of 1-35 and 1-1 which is stated in Japan 
Unexamined Patent Publication Hei 7-287338 number is 
stated in the compound. Japan Examined Patent Publication 
Sho 55-39818 number of 1-34 compound of 1-37 and 
compound etc of 1-34 are selected profitably from 1-1 which is 
stated in Japan Unexamined Patent Publication Hei 7-287338 
number. 

[0052] 
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Vis-a-vis semiconductor laser light source of wavelength 
domain of 750 - 1400 nm, sensitization it canmake profitably 
spectral with various known dye which includes cyanine. 
merocyanine. styryL hemicyanine. oxonol. hemioxonol 
and xanthene dye. 

useful cyanine dye is cyanine dye which possesses for 
example thiazoline nucleus* oxazoline nucleus, pyrroline 
nucleus, pyridine nucleus, oxazole nucleus, thiazole 
nucleus, selenazole nucleus and imidazole nucleus or other 
basic nucleus. 

Desirable ones thiohydantoin nucleus, rhodanine nucleus, 
oxazolidine dion nucleus, thiazoline dion nucleus, 
barbituric acid nucleus, thiazolinone nucleus, 
malononitrile nucleus and pyrazolone nucleus or other acidic 
nucleus include with useful merocyanine dye inaddition to 
above-mentioned basic nucleus. 

In above-mentioned cyanine and merocyanine dye, those 
which possess the imino group or carboxyl group are 
especially effective. 

for example U.S. Patent 3,761,279 number, same 3,719,495, 
same 3,877,943, English patent 1,466,201 number, same 
1,469, 11 7, same 1,422,057, Japan Examined Patent 
Publication Hei 3- 103 91 number and same6 - 52387, Japan 
Unexamined Patent Publication Hei 5-341432 number, same 
6 - 194781, same, it is possible toselect suitably from known 
kind of dye which is stated in 6 -301 141. 

[0053] 

Especially as for desirable ones, cyanine dye which possesses 
thioether bond-containing substituent (dye which is stated in 
Japan Unexamined Patent Publication Showa 6 2- 58239 
number, same 3 - 138638,same 3 - 138642, same 4 - 255840, 
same 5 - 72659, same 5 - 72661 , same6 - 222491 , same 2 - 
230506, same 6 - 258757, same 6 - 317,868, same 6- 324425, 
Japanese Publication of International Patent Application 
7-500926 number and U.S. Patent 5,541,054 number as 
example), dye which possesses carboxylic acid group (As 
example Japan Unexamined Patent Publication Hei 3- 163440 
number, 6-301 141, dye which is stated in U.S. Patent 
5,441,899 number), you can list merocyanine dye. 
multinuclei merocyanine dye and multinuclei cyanine dye 
(dye which is stated in Japan Unexamined Patent Publication 
Showa 47-6329 number, same 49- 105524,same 51 - 127719, 
same 52 - 80829, same 54-61517, same 59 - 214846,same 60 
- 6750, same 63 - 159841, Japan Unexamined Patent 
Publication Hei 6-35109 number, same 6 - 593 81, same 7 - 
146537, same 7 - 146537, Japanese Publication of 
International Patent Application 55-501 1 1 number, English 
patent 1,467,638 number and U.S. Patent 5,281,515 number) 
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as structure of dye which is used for this invention. 
[0054] 

In addition, U.S. Patent 5,510,236 number, dye. Japan 
Unexamined Patent Publication Hei 2-961 31 number and 
Japan Unexamined Patent Publication Showa 59-48753 
numberwhich are stated in Working Example 5 of same 
3,871,887 can be disclosedas dye which forms J-band, can use 
for this invention desirably. 

[0055] 

It is possible to use these sensitizing dye for alone, 2 kinds or 
more combining, touse it is possible. 

Combination of sensitizing dye especially is used often with 
objective of strong color sensitization. 

With sensitizing dye, with substance which does not absorb 
dye or the visible light which does not have that itself spectral 
sensitizing action substantially, it ispossible to include 
substance which shows strong color sensitization in emulsion. 

substance which shows combination and strong color 
sensitization of dye whichshows useful sensitizing dye. 
strong color sensitization is stated J section, or Japan 
Examined Patent Publication Sho 49-25500 number andsame 
43 - 4933, Japan Unexamined Patent Publication Showa 
59-19032 number of research DisclosureVol.176 17643 (1978 
December issues) p. 23 IV, same in 59 -192242 etc. 

[0056] 

sensitizing dye which is used for this invention may jointly 
use 2 kinds or more. 

sensitizing dye is added in silver halide emulsion, it is 
possible to disperse those in emulsion directly and, or melting 
in alone or mixed solvent of thewater and methanol* 
ethanok propanoic acetone, methyl cellosolve. 2,2,3, 3- 
tetrafluoropropanok 2,2, 2- trifluoroethanok 3- methoxy -1- 
propanok 3- methoxy -1- butanok 1- methoxy -2- 
propanok N, N- dimethylformamide or other solvent, it is 
possible to add to emulsion. 

[0057] 

In addition, as disclosed in U.S. Patent 3,469,987 
specification etc, dye is melted in the organic solvent of 
volatile, this solution is dispersed in water or hydrophilic 
colloid,method this dispersion being added to in emulsion. As 
Japan Examined Patent Publication Sho 4 4- 23389 number, 
same 44 - 27555, same in 57 - 22091 etcdisclosed, method of 
melting dye in acid, this solution adding in emulsion, adding 
to in emulsion coexisting, with acid or base as aqueous 
solution. TRANSLATION STALLED As Japan Unexamined 
Patent Publication Showa 5 3- 102733 number, same 
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SUV 
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disclosed in 58 - 105141, dispersing the dye directly in 
hydrophilic colloid, method of adding dispersion in the 
emulsion. As disclosed in Japan Unexamined Patent 
Publication Showa 5 1- 74624 number, it melts dye making 
use of the compound which red shift is done, it is possible 
also to use method which adds this solution to in emulsion. 
U.S. Patent 3,822, 135speciflcationdetergentaqueous 
solutioncolloid dispersionemulsion 

In addition, it is possible also to use ultrasound for melting. 
[0058] 

time which adds sensitizing dye which is used for this 
invention in the silver halide emulsion of this invention is 
useful so far and it is good in any step of the emulsion 
preparation which is recognized densely. 

As for example U.S. Patent 2,735,766 number and same 
3,628,960, same 4,183,756, same4,225,666, Japan 
Unexamined Patent Publication Showa 58-184142 number, 
disclosed in same 60 - 196749 or other specification, wayin 
time* desilvering step before grain forming process and/or 
desalting of silver halide from after and/or desalting it is 
disclosed in time* Japan Unexamined Patent Publication 
Showa 58-1 13920 number or other specification to before 
starting chemical ripening, after time* chemical ripening 
immediately before chemical ripening or in the step, Before if 
emulsion of time to coating fabric is applied, itis, it is possible 
to be added in what time* step. 

In addition, way U.S. Patent 4,225,666 number, it is disclosed 
in Japan Unexamined Patent Publication Showa 58-7629 
number or other specification, same compound with alone, in 
for example grain forming process and you dividein chemical 
ripening process or after chemical ripening completing or 
combining with compound of different kind structure, before 
chemical ripening or in step and such as divide 
aftercompleting doing dividing, it is possible to add, Dividing, 
changing kind of combination of compound and compound 
which it adds, it is possible to add. 

[0059] 

Adjusting to sensitivity and fog or other performance, as 
amount used of sensitizing dye in the this invention it is 
possible to be a desired amount, but per mole of silver halide 
1 0"^~ 1 mole of photosensitive layer isdesirable, 10 
<sup>-4~l0* , mole furthermore are desirable. 

[0060] 

silver halide emulsion and/or organic silver salt in this 
invention with antifoggant* stabilizer and stabilizer 
precursor , furthermore canbe protected vis-a-vis formation of 
additive fog, can be stabilizedvis-a-vis decrease of sensitivity 
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-So 

[0063] 



in in warehousing. 

alone or combining, as for suitable antifoggant. stabilizer 
and stabilizer precursor which you canuse, polyvalent metal 
salt which is stated in oxime. nitrone. nitro indazole. U.S. 
Patent 2,839,405 number which isstated in sulfo catechol. 
English patent 623,448 number which is stated in urazol. 
U.S. Patent 3,235,652 number which is stated in mercury 
salt. U.S. Patent 3,287,135 number which is stated in the 
U.S. Patent 2,1 31,038 number and thiazonium salt. U.S. 
Patent 2,886,437 number which is stated in same2,694,716 
and azaindene. U.S. Patent 2,728,663 number which is 
stated in same 2,444,605, thiuronium salt, and U.S. Patent 
2,566,263 number and are stated in same 2,597,915 
palladium, platinum and gold salt. U.S. Patent 4,108,665 
number and is stated in same 4,442,202 the halogen 
substituted organic compound. U.S. Patent 4,128,557 
number which are stated in U.S. Patent 3,220,839 number and 
same 4,137,079,same 4,138,365 and there is a triazine which 
is stated in same4,459,350 and a phosphorus compound etc 
which is stated in U.S. Patent 4,41 1,985 number. 

[0061] 

As for antifoggant which is used for this invention desirably 
with organic halide compound ,for example Japan 
Unexamined Patent Publication Showa 50-1 19624 number, 
same 50- 120328, same 51 - 121332, same 54-58022, same 
56 - 70543, same 56 - 99335, same 59 - 90842, same 61 
-129642, same 62 - 129845, Japan Unexamined Patent 
Publication Hei 6-208191 number and same 7 - 5621, same 7 
-2781, same 8 - 15809, U.S. Patent 5340712 number, same 
5369000, You can list kind of compound which is disclosed 
in same 5464737. 

[0062] 

It is possible to add antifoggant of this invention, with 
whatever method suchas solution, powder and solid fine 
particle dispersion . 

solid fine particle dispersion is done with milling means (for 
example ball mill, vibrating ball mill, sand mill, colloid 
mill, jet mill, roller mill etc) of public knowledge. 

In addition, when solid fine particle dispersing, making use of 
dispersing aid it isgood. 

[0063] 

It is not necessary in order to execute this invention, mercury 
(II ) salt is added to emulsion layer as antifoggant, densely the 
beneficial densely it is. 

Desirable mercury (II ) salt is mercury acetate and mercury 
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bromide in this objective. 

per mole of silver preferably 1 nmole-1 mmole. which 
coating fabric is done furthermore it is a range of preferably 
10 nmole~100 ;mu m mol as addition quantity of mercury 
which is used for the this invention. 

[0064] 

photosensitive developed image formation material in this 
invention is good containing benzoic acid with increasing 
sensitivity and fog prevention as objective. 

As for benzoic acid of this invention it is good any benzoic 
acid derivative U.S. Patent 4,784,939 numberand same 
4,152,160, Japan Patent Application Hei 8-151242 number, 
same 8 - is stated you can listl 51241, same in 8 - 98051 etc 
compound which, but as example of thedesirable structure. 

It is good adding benzoic acid of this invention to whatever 
site of the imaging material, but it adds to layer of surface 
which possesses the photosensitive layer which is a 
image-forming layer as added layer densely to be desirable, it 
addsto organic silver salt containing layer densely 
furthermore it is desirable. 

It is good doing with whatever step of coating liquid 
preparation as addition time of the benzoic acid of this 
invention, when it adds to organic silver salt containing layer, 
from at time of the organic silver salt preparation any step at 
time of coating liquid preparation it is good, but 
immediatelybefore of coating fabric is desirable from after 
organic silver salt preparation. 

It is good doing with whatever method such as powder and 
solution, fine particle dispersion as the addition method of 
benzoic acid of this invention. 

In addition, it is good adding as solution which such as 
sensitizing dye. reductanU colorant withother additive is 
mixed. 

It is good any quantity, as addition quantity of benzoic acid of 
this invention, but 2 mole or less above per mole of silver 
1 ;mu mole is desirable, 0.5 mole or less of 1 mmole ormore 
furthermore is desirable. 

[0065] 

In this invention controling or promoting development, or in 
order tocontrol development, in order spectral sensitization 
efficiency to improve, storage property ofdevelopment front 
and back mercapto compound, disulfide chemical 
compound, it can contain thione compound in order etc to 
improve. 

[0066] 

When mercapto compound is used for this invention, it is 
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good with those of what structure, but those which are 
displayed with Ar-SM „ Ar-S-S-Ar are desirable. 

In Formula, as for M with hydrogen atom or alkali metal 
atom , as for the Ar nitrogen, sulfur, oxygen, selenium of 
one or more or it is a aromatic ring or fused aromatic ring 
basis whichpossesses tellerium atom. 

heteroaromatic ring in basis of preferably, these is 
benzimidazole. naphth imidazole, benzothiazole. 
naphthothiazole. benzoxazole. naphth oxazole. 
benzoselenazole. benzotellurazole. imidazole, oxazole. 
pyrazole. triazole. thiadiazole. tetrazole. triazine. 
pyrimidine. pyridazine. pyrazine. pyridine, purine, 
quinoline or quinazolinone. 



This heteroaromatic ring, for example halogen (for example 
Br and CI ), hydroxy, amino, carboxy. alkyl (Those 
which possess carbon atom of carbon atom, preferably 1-4 
of for example one or more. ) and may possess those which 
areselected from substituent group which consists of alkoxy 
(Those which possess carbon atom of carbon atom, 
preferably 1-4 of for example one or more. ). 

As mercapto-substituted heteroaromatic compound, 2 
-mercaptobenzimidazole. 2- mercapto benzoxazole. 2- 
mercaptobenzothiazole. 2- mercapto-5-methyl 
benzimidazole. 6-ethoxy -2- mercaptobenzothiazole. 
2,2'-dithio bis-benzothiazole. 3- mercapto- 1,2, 4- triazole. 
4,5-biphenyl -2- imidazole thiol. 2- mercapto imidazole. 1- 
ethyl -2- mercaptobenzimidazole. 2- mercapto quinoline. 
8-mercaptopurine. 2- mercapto-4 (3 H ) you can list 
-quinazolinone. 7-trifluoromethyl-4- quinoline thiol. 
2,3,5,6-tetrachloro-4- pyridine thiol. 4- amino-6-hydroxy -2- 
mercapto pyrimidine monohydrate. 2- 
amino-5-mercapto- 1 ,3, 4- thiadiazole. 3- 
amino-5-mercapto-l,2, 4- triazole. 4- hydroxy -2- mercapto 
pyrimidine. 2- mercapto pyrimidine. 4,6-diamino -2- 
mercapto pyrimidine. 2- mercapto-4- methyl pyrimidine 
hydro chloride. 3- mercapto-5-phenyl-l ,2, 4- triazole. 2- 
mercapto-4- phenyl oxazole etc, but this invention isnot 
limited in these. 



[0067] 

Range of per mole of silver 0.001-1 .0 mole is desirable in 
emulsion layer which is a image-forming layer as the addition 
quantity of these mercapto compound, furthermore it is a 
quantity of per mole 0.01-0.3 mole of the preferably, silver. 
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[0068] 

polyhydric alcohol (glycerine and diol of kind which is stated 
in for example U.S. Patent 2,960,404 number), U.S. Patent 
2,588,765 number and aliphatic acid which is stated in 
thesame 3,121,060 or silicone resin etc which is stated in 
ester. English patent 955,06 1 number can be used to 
image-forming layer in this invention, as plasticizer and 
lubricant. 

[0069] 

this invention, because of ultrahard tone image formation can 
use superhardening agent. 

for example U.S. Patent 5,464,738 number and same 
5,496,695, same 6,512,41 1, same5,536,622, Japan Patent 
Application Hei 7-228627 number, same 8 - 215822, same 8 - 
130842, same 8 -1481 13, same 8 - 156378, same 8 - 1481 1 1, 
same hydrazine derivative, which isstated in 8 - 1481 16 or, 
acrylonitrile chemical compound which is stated in compound 
and U.S. Patent 5,545,515 number which possess quaternary 
nitrogen atom which is stated in Japan Patent Application Hei 
8-83566 number canbe used. 

As embodiment of compound, 1-1-1-21 ofH-l-H-62. 
same 8-1481 13of 1-1-1-86. same 8 - 130842 of 
H-l-H-28. Japan Patent Application Hei 8-215822 number 
of compound 1-10. same5,496,695 of aforementioned U.S. 
Patent 5,464,738 number, of 1 - 40, same you canlist 
P-l-P-26. 8 - 83566 of 1 - 50 and same 8 - 1481 16 of same 
8-148111 andCN- 1-CN- 13 etc of T-l-T-1 8. U.S. Patent 
5,545,515 number. 

[0070] 

In addition, this invention because of ultrahard tone image 
formation, with aforementioned superhardening agent can 
jointly use hardening promoter. 

amine compound, which is stated in for example U.S. Patent 
5,545,505 number hydroxamic acid which in AM-l-AM-5. 
same 5,545,507 are stated concretely, acrylonitrile which in 
HA-l-HA-l 1 . thesame 5,545,507 are stated concretely, 
hydrazine compound, which in CN- 1-CN- 13. thesame 
5,558,983 is stated concretely onium salt and A-l-A-42. 
B-l-B-27. C-l-C-14 etc whichare stated concretely in 
CA-l-CA-6. Japan Patent Application Hei 8-132836 
number can be used concretely. 

[0071] 

As stated in respective aforementioned quotation patent, it 
does, these superhardening agent, and synthetic method, 
addition method, addition quantity etc of hardening 
promoter, it is possible densely. 
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[0072] 

thermal developing photograph emulsion which is used for 
photosensitive thermal developing molding material which is 
a one embodiment of this invention on support one or is 
contained in layer above that. 

More, constitution must include additional material in organic 
silver salt, silver halide, developer and binder, and 
colorant, coating aid and other auxiliary agent or other 
desire. 

Constitution of two layers, including organic silver salt and 
silver halide in the first emulsion layer (Usually layer which is 
adjacent to support ), must include several other component in 
second tier or both layers. 

But, including single emulsion layer and protective topcoat 
which include all component, alsoconstitution of two layers 
which becomes is thought. 

Constitution of multicolor-sensitive thermally developing 
photographic material may include combination of these two 
layers concerning each color, in addition, as stated in U.S. 
Patent 4,708,928 number,inside monolayer to include all 
component is possible. 

In case of multidye multicolor-sensitive thermally developing 
photographic material, each emulsion layer is kept, as 
generally, stated in the U.S. Patent 4,460,681 number, being 
distinguished mutually by using barrier layer of the 
functionality or nonfunctional between each emulsion layer 
(photosensitive layer ). 

[0073] 

Various dye or pigment can be used to photosensitive layer of 
photosensitive thermal developing image forming material of 
this invention from viewpoint of color improvement and 
irradiation prevention. 

dye and pigment which is used for photosensitive layer of this 
invention is good any ones,but there is a pigment or dye 
which is stated in for example color index , concretely you 
canlist organic pigment, inorganic pigment etc which begins 
pyrazolo azole dye, anthraquinone dye, azo dye, 
azomethine dye, oxazole dye, carbocyanine dye, styryl 
dye, triphenylmethane dye, indoaniline dye, indophenol 
dye, phthalocyanine. 

anthraquinone dye (compound 3-6-18 and 3 it states in 
compound 1-9, Japan Unexamined Patent Publication Hei 
5-165147 number which is stated in the for example Japan 
Unexamined Patent Publication Hei 5-341441 number - 23 - 
38 etc), azomethine dye (compound 17-47 etc which is stated 
in Japan Unexamined Patent Publication Hei 5-341441 
number), indoaniline dye (compound 2-10-11 etc which is 
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stated in compound 47. Japan Unexamined Patent 
Publication Hei 5-165147 number which is stated in 
compound 1 1-19. Japan Unexamined Patent Publication 
Hei 5-341441 number which is stated in for example Japan 
Unexamined Patent Publication Hei 5-289227 number) and 
you can list azo dye (compound 10-16 which is stated in 
Japan Unexamined Patent Publication Hei 5-341441 
number)as desirable dye where it is used for this invention. 

As addition method of these dye, it is good to solution, 
emulsion, solid fine particle dispersion, polymer mordant 
dye any method such as state which mordant is done. 

amount used of these compound is decided with absorbed 
amount of objective, butper 1 m 2 it uses generally in range of 
1 ;mu g or more 1 g or less, it is desirabledensely. 

[0074] 

Regarding to this invention, it provides antihalation layer on 
side which isdistant from light source vis-a-vis photosensitive 
layer, it is possible densely. 

antihalation layer maximum absorption with desired 
wavelength range is 0.3 or greater 2 or less, it is 
desirabledensely, furthermore with absorption of exposure 
wavelength of preferably 0. 5 or greater 2 or Iess,absorption at 
same time in visible region after treating is under 0.001 or 
more 0.5, it is desirable densely, furthermore it is a layer 
whichpossesses optical density of preferably 0.00 1 or more 0. 
3 or less, it is desirable densely. 

When halation-preventing dye is used with this invention, 
such dye has absorptionof objective with wavelength range, 
after treating absorption with visible region satisfactory is 
little, if shape of absorbance spectrum where 
theabove-mentioned antihalation layer is desirable is 
acquired, is good any compound. 

Those which are listed below for example are disclosed, but 
this invention isnot something which is limited in this. 

Japan Unexamined Patent Publication Showa 59-56458 
number and Japan Unexamined Patent Publication Hei 2- 
216140 number,. there to be a compound which fromsame 7 - 
13295, same 7 - 1 1432, U.S. Patent 5,380,635 number 
statement and the Japan Unexamined Patent Publication Hei 
2- 68539 disclosure page 13 lower left column line 1 from 
same 14 page lower left column line 9. same 3 - 24539 
disclosure page 14 lower left column is stated in thesame 16 
page right lower column as dye of alone, as dye which 
bleached is done in treatment Japan Unexamined Patent 
Publication Showa 5 2- 139136 number, same 53 - 132,334, 
same 56 -501480, same 57 - 16060, Same 57 - 68,831, same 
57 - 101835, same 59 - 182436, Japan Unexamined Patent 
Publication Hei 7-36145 number, same 7 - 199409, Japan 
Examined Patent Publication Sho 48-33692 number, same 50 
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- 16648, Japan Examined Patent Publication Hei 2-41734 
number and U.S. Patent 4,088,497 number, same there is 
4,283,487 and same4,548,896, same 5,187,049. 

[0075] 

imaging material of this invention has image-forming layer 
like photosensitive layer which at leastincludes silver halide 
emulsion of 1 layer in one side of support possesses the 
backing layer (backing layer ) on side of other, it is a 
so-called one surface image forming material, it is desirable 
densely. 

[0076] 

Regarding to this invention, it is good adding matte agent for 
transport property improvement. 

matte agent is fine particle of insoluble organic or inorganic 
chemical compound generally in thewater. 

Be able to use those of option as matte agent, for example 
U.S. Patent 1,939,213 number, the organic matte agent* 
which is stated in same 2,701,245, same 2,322,037, 
same3,262,782, same 3,539,344, same 3,767,448 or other 
each specification samel, 260,772, same 2,192,241, same 
3,257,206, same 3,370,951, same3,523,022, This industry 
those which such as inorganic matte agent which is stated in 
same3,769,020 or other each specification are known well 
being can be used. 

As example of organic compound which for example poly 
methyl acrylate* polymethylmethacrylate* 
polyacrylonitrile* acrylonitrile-;al -methyl styrene 
copolymer* polystyrene* styrene-di vinyl benzene 
copolymer* poly vinyl acetate* polyethylene carbonate* 
polytetrafluoroethylene etc, asexample of cellulose 
derivatives concretely can use as matte agent, as example of 
water dispersibility vinyl polymer, gelatin which is hardened 
with curing agent of public knowledge and coacervate such as 
carboxy starch* carboxy nitrophenyl stare Ik 
urea-formaldehyde-starch reaction product hardening, as 
example of starch derivative, such as methylcellulose* 
cellulose acetate* cellulose acetate propionate hardening 
gelatin etc which it makes hollow microcapsule you can 
usedesirably. 

silicon dioxide* titanium dioxide* dioxide magnesium and 
silver chloride* which reduced sensitivity is done silver 
bromide* glass* diatomaceous earth etc can be used 
similarly desirably with aluminum oxide* barium sulfate* 
calcium carbonate* known method as example of the 
inorganic compound. 

according to need mixing substance of kind which differs, you 
can use theabove-mentioned matte agent. 
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There is not especially limitation in size, shape of matte 
agent, can usethose of particle diameter of option. 

It is desirable to use those of particle diameter of 0. 1 ;mu 
m~30 ;mu m, attime of execution of this invention. 

In addition, particle diameter distribution of matte agent being 
narrow, being wide, evenwhen is good. 

On one hand, matte agent designates particle diameter, 
shape and particle diameter distribution as state which 
responds necessary from fact that it has an influence on the 
haze* surface gloss of coating largely, with time of matting 
agent preparation or mixtureof matte agent of plural, it is 
desirable densely. 

[0077] 

Regarding to this invention, Bekk smoothness 250 second or 
less 10 second or more is desirable as degree of matte of 
backing layer, furthermore it is a preferably 1 80 second or 
less 50 second or more. 

[0078] 

Regarding to this invention, it contains in layer where as for 
the matte agent it is desirable, to contain in layer which 
functions as outermost surface layer or outermost surface 
layer of imaging material or layerwhich is close to outer 
surface operates in addition as so-called protective layer 
denselyit is desirable. 

[0079] 

Regarding to this invention, as for preferred binder of backing 
layer with transparent or semitransparent,generally with 
colorless , natural polymer synthesis resin and polymer and 
copolymer* in addition medium, for example: gelatin, 
gum arabiCv poly which forms film (vinyl alcohol ), 
hydroxyethyl cellulose s cellulose acetate, cellulose acetate 
butanoate, poly (vinyl pyrrol idone ), the casein, starch, 
poly (acrylic acid ), poly (methyl methacrylic acid ), poly 
(vinyl chloride ), poly (methacrylic acid ), copoly 
(styrene-maleic anhydride ), the copoly 
(styrene-acrylonitrile ), copoly (styrene-butadiene ), poly 
(vinyl acetal ) (for example poly (vinyl formal ), poly (vinyl 
butyral )), poly (ester ), poly (urethane ),phenoxy resin, poly 
(vinylidene chloride ), poly (epoxide ), poly (carbonate ), poly 
(vinyl acetate ), there are cellulose esters, poly (amide ). 



binder may cover from water and, organic solvent or emulsion 
forming. 

[0080] 
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Regarding to this invention, as for backing layer, maximum 
absorption in exposure wavelength range is0.2 or more, it is 
desirable densely, furthermore they are 0.3 or greater 2. 0 or 
below, itis desirable densely, with absorption of particularly 
preferably 0. 5 or greater 2. 0 or below, 0.1 or less, 
furthermore it decreases to 0.1 or less 0.00 1 or more in 
thermal developing picture molding condition, namely after 
thermal developing densely it is desirable. 

As dye which bleached is done in treatment Japan 
Unexamined Patent Publication Showa 5 2- 139136 
number,same 53 - 132,334, same 56 - 501480, same 57 - 
1 6060, same 57 -68,83 1 , same 57 -101835, same 59 - 
182436, Japan Unexamined Patent Publication Hei 7-36145 
number, same 7 -199409, Japan Examined Patent Publication 
Sho 48-33692 number, same 50 - 16648, Japan Examined 
Patent Publication Hei 2- 41 734 number and U.S. Patent 
4,088,497 number, same 4,283,487, same 4,548,896, There is 
same 5,187,049. 

Especially, it can use to thermal bleaching layer combination 
of bleached dye dye and the bleaching agent which are stated 
in Japan Patent Application Hei 8-304012 desirably. 

[0081] 

A U.S. Patent 4,460,681 number and, it can also use backside 
resistive heating layer kind of (backside resistive heating 
layer ) which isshown in same 4,374,921 for photosensitive 
thermally developing photographic imaging system. 

[0082] 

In each layer such as image-forming layer, protective layer, 
backing layer of this invention making use of film hardener it 
isgood. 

As example of film hardener, is stated it can use 
polyisocyanate and for the U.S. Patent 4,791 ,042 number etc 
which are stated in U.S. Patent 4,281,060 number and Japan 
Unexamined Patent Publication Hei 6-208193 number etc 
vinyl sulfone compounds etc which is stated in epoxy 
compounds. Japan Unexamined Patent Publication Showa 6 
2- 89048 number etcwhich. 

[0083] 

In this invention making use of detergent with coating 
property, static charge improvement etc as the objective it is 
good. 

As example of detergent, every ones such as nonionic type, 
anionic type, cationic type, fluorine type as needed are 
used. 

You can list polyalkylene oxide and anionic surfactant etc 
which are stated in the polysiloxane detergent. Japan 
Unexamined Patent Publication Hei 6-301 140 number etc 
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■Jx^u>. /tx°'J^Pt°b>, x^u>-^>a/K 
'J^-^*(7)K«if 2-10 (D a-^-U^XDJK'J 
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which is stated in fluorine-based surfactant. U.S. Patent 
3,885,965 number etc whichis stated in fluorine type polymer 
detergent. Japan Unexamined Patent Publication Showa 
60-244945 number and Japan Unexamined Patent Publication 
Showa 6 3- 188135 number etc whichconcretely, are stated in 
Japan Unexamined Patent Publication Showa 6 2- 170950 
number and U.S. Patent 5,380,644 number etc. 

[0084] 

It is listed to new edition solvent pocket book (Ohmsha Ltd. 
(DB 69-057-6327 ), 1994 publications) etc, as example of 
solvent which is used for this invention, but this invention is 
not something which islimited in this. 

In addition, those of 40 deg C or greater 1 80 deg C or less are 
desirable as boiling point of solvent which is used with this 
invention. 

[0085] 

You can list hexane. cyclohexane. toluene, methanol, 
ethanol. isopropanoi. acetone, methylethyl ketone, 
ethylacetate. 1,1, 1- trichloroethane. tetrahydrofuran. 
triethy lamine . thiophene . trifluoroethanol . 
perfluoropentane. xylene, n-butanol. phenol, methyl 
isobutyl ketone, cyclohexanone. butyl acetate, diethyl 
carbonate, chlorobenzene. dibutyl ether, anisol. 
ethylene glycol diethyl ether. N, N- dimethylformamide. 
morpholine. propane sultone. perfluoro tributyl amine and 
water etc as example of solvent of this invention. 

[0086] 

It can cover photographic emulsion for thermal developing in 
this invention, on various support. 

polyester film, underrating polyester film, poly (ethylene 
terephthalate ) film, polyethylene naphthalate film, 
cellulose nitrate film, cellulose ester film, poly (vinyl 
acetal ) film, polycarbonate film and are related typical 
support, or material, of resin and glass, paper, metal etc 
are included. 



flexible substrate, especially, baryta paper and partially 
acetylation it was done, paper support which coating is done, 
is used for typical the;al -olefin polymer. the;al ofespecially 
polyethylene, polypropylene, ethylene-butene copolymer 
or other carbon number 2-10 -olefin by polymer . 

This kind of support with transparent and is good with 
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[0087] 

&ff&MJf . 2,861,056 * 

*SJ:tf@3,206,312*lc|B«©J:3fc-f*:/tt# 
*fcl4*BH#ft 3,428,451 ^icfBftfXJ: 



[0088] 

7-13295 # 10 H£f8 43 figfrb 11 £ffl 40 



Pt 1,326,889 JRH^ff 3,432,300 ^. m 
3,698,909 ^. \s\ 3,574,627 ^^ m 3,573,050 ^^ 
(5) 3,764,337 ^fc^tfH 4,042,394 #|CflBS* 

[0089] 

*S*#t* 2,681,294 #lZfBIK(Oa 

a © * >v / < - * « i » -s if tt □ - x * > ? * a t; 

Brainy, #H1*!t 2,761,791 *te«j:tf3Sai 
1#ff 837,095 mztm<Dl57£lzM 2 MZtzlt 

[0090] 

i < » n ft *4 SB ft * a e r * f= *> w % *4 » m 
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opaque , but itis a transparent, it is desirable densely. 
[0087] 

As for imaging material of this invention, antistatic or 
electrically conductive layer* for example soluble salt (for 
example chloride* nitrate salt etc), vapor deposited gold 
beingattached layer and U.S. Patent 2,861,056 number and, 
kind of insoluble inorganic salt etc whichis stated in ionic 
polymer or U.S. Patent 3,428,451 kind of number which is 
stated in thesame 3,206,312 layer etc which includes it is 
possible to possess. 

[0088] 

There is a method which from Japan Unexamined Patent 
Publication Hei 7-13295 number 10 page left column 43 line 
is stated in 1 1 left column 40 line as method which obtains 
color image making use of photosensitive thermal developing 
image forming material in this invention. 

In addition, English patent 1,326,889 number and U.S. Patent 
3,432,300 number, same3,698,909, same 3,574,627, same 
3,573,050, same it is illustrated3,764,337 and to same 
4,042,394 as stabilizer of color dye image. 

[0089] 

It can cover thermal developing photographic emulsion in this 
invention, with various coating operation which includes the 
extrusion coating which uses hopper of kind which is stated in 
dip coating* air knife coating, flow coating or U.S. Patent 
2,681,294 number. 

2 layers or layer above that can be covered simultaneously 
with desire, with method which is stated in U.S. Patent 
2,761,791 number and English patent 837,095 number. 

[0090] 

Known primer layer etc are included additional layer, 
opaquing layer* protective topcoat layer when the dye 
receiving layer, reflective printing in order to receive for 
example mobile dye image is desired and in 
photothermographic technology in the imaging material of 
this invention it is possible densely. 

imaging material of this invention image formation is possible 
with only, material one layer, itis desirable densely, functional 
layer which is necessary for image receiving layer or other 
image formation doesnot become another material, it is 
desirable densely. 

[0091] 

imaging material of this invention is good being developed 
with whatever method,but temperature rise doing 
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»*U*£«SffifcLTIi 80-250 deg C Vfo 
y.^P>lCj(f$L<li 100-140 deg CtW. 

m&mffltLX\t NI80#tf»£L<. 10-90 
[0092] 

b— *f— 5fcA<»*U*. 

YAG b— 9 s -, feStb— tf-. ¥#ttb- 

[0093] 



Z<DT;$iig$§£l£.itft«ji:L.TI*. fcBfl 5 ? 
5-113548 ^fc£lzBBS*Jrva*Sb— «f— *S 

■V>. W095/31754 ^fci: ICgB^aFflTL^ 
**-Kb— If-SliJffl-rS^a^tt&tlTfc 



[0094] 

-SlCliSPIE vol.169 Laser Printing 116-128 H 
(1979). ftWW 4-51043 W095/31754#££ 
tlH***lTl^J:5l=b— -5 <fc 
?KS#U j£»iA<*;Lfcl*J:5lc-f *ZfcA< 

[0095] 

•i>o 

[0096] 

(/xpyMbHtt^OBim* 700m! \Z79Mt 
■If W 22g fc.tria^b^'JO A 30mg 
TSJf 35 deg C ICT pH £ 5.0 lz£;b-&fc&, 
ffiHSI 18.6g fc.tl/ffilTVt-^A 0.9g £^ 

i59 m i ijHbay>Aa3«fci;3Hb*'j 
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photosensitive material which usually is exposed to 
imagewise itis developed. 

With 80 - 250 deg C, furthermore it is a preferably 100-140 
deg C as desirable developing temperature. 

1-180 second are desirable as developing time, 10-90 
second furthermoreare desirable. 

[0092] 

photosensitive thermal developing image forming material of 
this invention is good being exposed with whatever method, 
but laser light is desirable as exposure light source. 

gas laser. YAGlaser. dye laser, semiconductor laser etc is 
desirable with this invention as laser light. 

In addition, it is possible also to use semiconductor laser and 
second harmonic-generating element etc. 

[0093] 

photosensitive thermal developing image forming material of 
this invention haze when exposing is low, there is a tendency 
which interference fringe is easy to occur. 

As this interference fringe prevention technology, method 
which utilizes multiple modes laser which isdisclosed in 
technology and WO 95/31 754 number etc which entrance 
lightare made inclination vis-a-vis imaging material has been 
known laser light whichis disclosed in Japan Unexamined 
Patent Publication Hei 5-1 13548 number etc, these 
technology are used, isdesirable densely. 

[0094] 

photosensitive thermal developing image forming material of 
this invention is exposed, as SPIE vol.169 laser Printing 
1 16-128 page (1979), disclosed in the Japan Unexamined 
Patent Publication Hei 4- 5 1043 number and WO 95/31 754 
number etc, in order for laser light to bepiled up, it exposes, 
scan line that tries it is not visible it isdesirable densely. 

[0095] 

[Working Example(s)] 

Effect of this invention is explained below with Working 
Example. 

[0096] 

Working Example 1 

Melting phthalated gelatin 22g and potassium bromide 30 mg 
in [Manufacturing silver halide particle ] water 700 ml, 
afteradjusting pH to 5.0 with temperature 35 deg C, while 
maintaining aqueous solution 159 ml which includes silver 
nitrate 18.6g and ammonium nitrate 0.9g and aqueous 
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0 A£ 92:8 tf>^E/bJtT*^t;7K;£;$£ pAg7.7 I- 

i^x\ mmm 55.4 g fc^iNfiggT^-OA 

2g£^t, x 7kJS;"& 476ml fc e fcl//\^<b'T , JvOA 

A£ ] *;u/U-vh;UT*#fc7K;S;$pAg7.7l::£*> 
fc#bP>hP— ^^Uvi-vK^-e 30 ^Pb 8 )/^ 
It X%m Uz®. . 4-t KP * v-6-^^;U- 1 ,3,3a,7- 
J fh7-9 : 'f>x> lg SifcJlDU £blc pH £Tlf 



o.ig £iQ;t. 

P H5.9.pAg8.2 lcHBL36JHb»B?-(&*2- 

ftziy 8 ^yuro, ¥«o 2 w-xjy-JX 0.05 

# nu &f$®»£KMISl 8%. (lOO)ffihb^ 85% 
[0097] 

^5LT»fc/NPy><blfitt^-* 60 deg C IC# 
SLTlfi 1 ^EJU^fcy^eS^h'J^A Z5U 
=£>\,£ 2,3,4,5,6-^>^7;i/5j-P7x^;Uv7x^ 

II 270*/^U£j£}inU 120 «-[BJl»jSLfc* 40 
deg C lz^;tLfc<7)*>. 100/i i E;K7)'&*.500 

ju ^ejkd 2-»u^K5-p«^;u'<>''/-r5'S''i/- 

;U£&AQL30 degClztl^LT/NPy>'(big?L 
[0098] 

f^rttitas^wttromaixxT'j^a 7 g , 77 

*V>S? 4g» 36g. ^gTK 850ml * 90 

deg C "e»L<tH$Lfcjb<& IN-NaOH TK^iSE 
187ml Zt&tiaL 120 #5J$$1*. IN-ffitt 65ml 
£S6«ILfcflL 50 deg C !C»aUfc. 



*ivc. «ky»L<«M$L^t>58KI8 2i g <DtK 

125ml &100&ftMtT2ft]U 20 
30juS/cm |Cft**-C*3feL 

fc. 

-tr;up— x iOwt%7K5Sift ioog £3sJjau 3<=>l- 
ttSft 27o g ifcs«fc5i=**aix.fca>%. §is 



■f(1*)S)^fflt^^B#roE* 1000kg/cm 3 T-# 
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solution which 92:includes potassium bromide and potassium 
iodide with mole ratio of 8 at pAg 7.7 1 0 min applying with 
controlled double jet method, it added. 

Next, while maintaining aqueous solution 476 ml and 
dipotassium hexachloroiridate which include the silver nitrate 
55. 4g and ammonium nitrate 2g at 10;mu mole/ liters and 
aqueous solution pAg 7.7 which includes potassium bromide 
with 1 mole/liter 30 -minute applying with controlled double 
jet method, afteradding, to add 4 

-hydroxy-6-methyl-l,3,3a,7-tetrazaindene lg, furthermore 
lowering pH and coagulation and settling doing it did 
desalting. 

After that, you adjusted pH 5.9. pAg 8.2 including phenoxy 
ethanol 0.1 g, flnishedmanufacturing silver bromoiodide 
particle (cube particle of iodine content core 8 mole %. 
average 2 mole average size 0.05 ;mu iru projected 
surface area variance 8%. ( 1 00) plane ratios 85%). 

[0097] 

In this way, temperature rise designating silver halide particle 
which is acquired as 60 deg C, per mole of silver sodium 
thiosulfate 85 ;mu mole and 2, 3, 4, 5 and 6 
-pentafluorophenyl biphenyl phosphine selenide after adds the 
tellurium compound, chloroauric acid 3.5 ;mu mole, 
thiocyanate 270 ;mu mole of 1 1;mu mole. 15 ;mu mole, 120 
-minute maturing,after quench making 40 deg C, dye. 
500 ;mu mole of 100;mu mole it added 2 -mercapto-5-methyl 
benzimidazole and quench made 30 deg C and acquired silver 
halide emulsion. 

[0098] 

While agitating [Manufacturing organic acid silver salt 
dispersion ] stearic acid 7g % arachidic acid 4g. behenic 
(docosanoic ) acid 36g % distilled water 850 ml extremely 
with 90 deg C, itadded 1 N- NaOHaqueous solution 187 ml 
and 120 min reacted, after adding 1 N- nitric acid 65 ml, 
cooling it made 50 deg C. 

Next, while agitating more extremely, 100 second applying 
aqueous solution 125 ml of silver nitrate 21g, it added, 20 
-minute left that way. 

After that, solid component was filtered with suction 
filtration, solid component was doneuntil conductivity of 
water filtration becomes 30;mu S/cm, water wash. 

In this way, it added hydroxypropyl methylcellulose 10 wt% 
aqueous solution lOOg to solid component which is acquired, 
inorder furthermore to become total weight 270g, after adding 
water, the coarse dispersion it did with automatic mortar and 
acquired organic acid silver salt coarse dispersion ones. 

This organic acid silver salt coarse dispersion ones were 
dispersed with pressure 1000 kg/cm 3 when colliding 
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[0099] 

-3,5-v^;u7x^;i/)-3,5,5-h'J^;u^+^> 
ioog fctKP*5/^dtT;Hr;up— x 50g iz* 
850g £SJnLft<E£LT*7U-iLfco 

^F^HtS 0.5mm ©viUP-Ttf-X 840g fflE 

(1/4G *^Ky5-f>y-5;U:7^f^^X(*) 
»)|CT 5 l»mi»*Ljl5E*l»*1i!**fc 0 

[0100] 

^^;u^x-;ux;i,7fv>50gi:tKP4v^Pt o 
;u-tr;un-x log I^tK 940g * ;fctoLg<?g£L 

0.5mm ©V>UP-7t*-X 840g fflX 
(1/4G *>Ky5^f>y— 5;U:7-f^^^X(|*) 

»)ict 5 RH»«L^a^u/\py>ib«8» 

[0101] 

ifcft lOOg. il7cJW»tt!ft 20g .*«tK'J/\P 
?y it to to Ik fa \5g . =? V 1 7.5 - 
(LACSTAR)3307B(* B *>f>+1t¥H(tt) 
§g;SBR 7X^X)20g./\Py><b«?La 20g 
*JJ:tf* 100g£J:<«*L?lffllBa*»£H» 



VV*?7&— 3307B li¥®^7K$ 0.6wt% 

0.1-0.15/im ?S£-efc£o 
[0102] 

lOOg lz*JU270mg (D N-^-^UtP:*^ 

ioomg. *\M^;u^^b-h$fu^(¥$& 

g+KX 2.5|im)9g."7^7V> 350mg.4-P^ 
;U7$;U8I 600mg Rffi pH 1 <tfc3mO>& 



makinguse of Nanomizer (nano my the Ltd. make) and 
organic acid silver salt dispersion was acquired. 

In this way, organic acid silver salt particle which is included 
in organic acid silver salt dispersion which isacquired was 
needle particle of average minor diameter 0.04 ;mu nu 
average major diameter 0.8 ;mu m „ variance 30%. 

[0099] 

[Manufacturing reductant dispersion ] 1 and 1 -bis (2 
-hydroxy-3,5-dimethylphenyl ) - 3, 5 and 5 -trimethyl hexane 
lOOg and it added water 850 g to hydroxypropyl cellulose 50g 
and mixed well and made slurry. 

zircon ia beads 840g of average diameter 0.5 mm preparing, 
you inserted in vessel in the slurry, and simultaneous 5 -hour 
fraction scattering did with dispersing machine (1/4 Gsand 
grinder mill: Aimex Corp. make) andacquired reductant 
dispersion. 

[0100] 

It added water 940 g to [Manufacturing organic 
polyhalogenated compound dispersion ] tribromo 
methylphenyl sulfone 50g and hydroxypropyl cellulose lOg 
and mixedwell and made slurry. 

zirconia beads 840g of average diameter 0.5 mm preparing, 
you inserted in vessel in the slurry, and simultaneous 5 -hour 
fraction scattering did with dispersing machine (1/4 Gsand 
grinder mill: Aimex Corp. make) andacquired organic 
polyhalogenated compound dispersion. 

[0101] 

organic acid silver salt dispersion 100g N reductant dispersion 
20g s organic polyhalogenated compound dispersion 15g N 
Lacstar which is acquired at [Manufacturing emulsion layer 
coating solution ] description above (Lacstar ) 3307 B 
(Dainippon Ink & Chemicals Inc. (DB 69-057-4512 ) make; 
SBR latex )20 g. silver halide emulsion 20g and water 100 g 
were well mixed and emulsion layer coating solution 
wasmanufactured. 

Furthermore, as for Lacstar 3307B with latex of 
styrene-butadiene copolymer of the equilibrium moisture 
content 0.6 wt% , as for average particle diameter of dispersed 
particle in latex they are 0. 1 -0. 1 5;mu m extent. 

[0102] 

In order to become total weight 160 ml, it added water 
vis-a-vis [Manufacturing emulsion surface protective layer 
coating solution ] inert gelatin lOOg, N- perfluorooctyl 
suIfonyl-N- propyl alanine potassium salu sodium dodecyl 
benzene sulfonate 100 mg* polymethylmethacrylate fine 
particle of 270 mg (average particle diameter size 2.5;mu m ) 
including acid of quantitywhere 9 g % phthalazine 350 mg* 
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£imiu i60mi fcfcScfcdSinLSffift 

[0103] 

</^^»^*«)Bft*S'Cft*N f N,N n ,N ,, .T : 

;u-?i~;ux;i/:7*><D^;ui± i:2 ©ffi i0g£ 
/KUt:-JU7;u=J— ;u log. * 88g 1 1/16G +>-> 
K^7>f>y-5;i/(7>f>^X(1*)»)-C»»L 

[0104] 

0.lg,K»x^;u log £ES*»Lfc#«»« 
ffl$*ue-;u7;u3— ;u iog 7k so g a* 

mz(¥®%L'& 2.5 /i m)o 

[0105] 

Z5LT»fc£*» 39g.§fe**» 26g.7K'je- 
;U7;U=i— ;U 10wt%7K5S58E 36g £»£L/<?£ 
BB***»fc. 

[0106] 

v^mummm^mw^^ 2o g .*°g^ 

;U**$>JU— h(¥3ltt& 7/im)0.6g, KxS/JU 

^>-tf>x;u^>K^hUOA 0.4g % 

X-22-2809(|g^v I J^->(tt)iiv , J=3->^^ 

*)ig**480gl=*l»L/^iifiHIJW6*a 

[0107] 

<«*14j»Mli«»**rS(«3t*t»)(»W 
£)SBR fe&tflCtf^>T!TBy**lfc 175 11 

B**£ 647nm OSfc^B&tf 0.7 £fc§ST% 
M^a^tiJl^^^ 50g/m 2 @l$£ff£ft 
Lfcfc. /^$Bifi»©Blc?L»BB**S 
m^Wim 2g/m 2 . fUWBfiBBBtffc*-!?^ 
>M 1.5g/m 2 <t&6cfc9lC^frLf::o 



C5LT»&*tfc«3fe*t»a>¥7»gE(J.TAPPl $ft 
m**y*¥»«*B*fc)l*JLIBB 1000 »\ 

[0108] 



4- methyl phthalic acid 600 mg film surface pH become Table 
1, made surface-protecting layer coating solution. 

[0103] 

N,N,N",N"-tetraethyi guanidine and 4 -carboxy where it is a 
[backing layer coating solution ] solid base salt lOg of mole 
ratio 1 :2 of sail l#hu@oniru-x was dispersed with polyvinyl 
alcohol lOg. water 88 g and 1/16 Gsand grinder mill (Aimex 
Corp. make) and base liquid was acquired, phenyl sulfone 

[0104] 

It mixed organic solvent phase which it mixes melts basic dye 
precursor 2.1g. acidic substance 7.9g. dye 0.1 g> 
ethylacetate lOg to to aqueous solution phase which consists 
of polyvinyl alcohol lOg and water 80 g, emulsification did 
with ambient temperature and acquired dye liquid (average 
particle diameter 2.5 ;mu m ). 

[0105] 

In this way, base liquid 39g. dye liquid 26g. polyvinyl 
alcohol 10 wt% aqueous solution 36g which is acquired was 
mixed and back surface coating solution wasacquired. 

[0106] 

[back surface protective layer coating solution ] gelatin 20g. 
polymethylmethacrylate (average particle diameter 7 ;mu m ) 
0.6 gs sodium dodecyl benzene sulfonate 0.4g. X-2 2- 2809 
(Shinetsu Silicone KK make silicone compound ) 1 g was 
melted in water 480 g and back surface protective layer 
coating solution was acquired. 

[0107] 

With [Manufacturing photosensitive thermal developing 
image forming material (photosensitive material )] SBR and 
gelatin in 175;mu m polyethylene terephthalate support which 
undercoating aredone backing layer coating solution at 
quantity where optical density of 647 nm becomeswith 0.7, 
after 50 g/m 2 simultaneous double layer coating doing back 
surface protective layer coating solution, emulsion layer 
coating solution coated silver amount 2g/m 2 * emulsion 
surface protective layer coating solution in order to become 
amount of gelatin L5g/m 2 , coating fabric was done in back 
surface and opposite surface. 

In this way, smoothness (Bekk smoothness was inspected 
making use of Oken smoothness measurement which is stated 
in the J.TAPPIpaper pulp test method No.5 . ) of 
photosensitive material which is acquired was the emulsion 
surface 1000 second, back surface 80 second. 

[0108] 

Furthermore, structural formula of compound which is used in 
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[0109] 

Mbi] 

O-irTe-Te 

\=/ o o 



description aboveis as follows. 
[0109] 

[Chemical Formula I] 




mmn 



c 2 H s. .C,H 



"8 n 17 



V 

6 



2 n 5 





\ 



COO 



/ 



Zn 2 © 



[0110] 

(¥Ett^0pfiffi)647nmKr b— tf-!iftt+(« 
500mW)T*;i^l^LT 30 j£<D&Jf Tr 
S^ft£^*L*:&.{g3te#*4£ 120 deg C 

Si^(D|gmii.Dmin(*^U). S®(Dmin <fcy 

i.o m^mm£**mftm<Dit<D&m'cm 
&m\zr>isx\tm%ttn i cdsji* 100 tL 

tZo 



[0110] 

(Appraisal of photographic performance ) With 647 nm 
Krlaser sensitometer (maximum output 500 mW ) after 
exposing of 30 degrees photosensitive material with degreeof 
slanted vis-a-vis normal, 15 second treatments (Development) 
it did the photosensitive material with 120 deg C, it appraised 
image which is acquired with densitometer . 

Dmin (fog ), you appraised result of measurement, with 
sensitivity (inverse of ratio of exposure dose which gives 
concentration which 1 .0 ishigher than Dmin ). 

sensitivity of photosensitive material 1 was designated as 100 
concerning sensitivity. 
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[0112] 

(a»j«B*ft#tt©Bffi)**i-eft©«3fetm 

$ 30.5cm x 25.4cm lza»rL8£fl& 0.5cm (7) 
5*»K3— *— &U25 deg C-50%RH<7)£# 
T 1 Btt«U«**r»**l**l lOtJrfofc 
l»;1tt»-C-C#fc«©*l=SI5BU, 
35.1cm x 26.9cm x 3.0cm OHfcffiffil-Atl, 50 
degCT5 BNMIIItUhGfetllll*). 



fee 

»tt 1 <7>!&Jg£ 100 <tLfco 
[0113] 

(%ll«fMfiti*ttff«)9Xttffff&nftK 
«0flW-£TE<D*i£T?B«»liU:. 



[0114] 



A- ••Diftmft«<ft«*tJtffln£|f8&li 

'So 

x • . -Dmin A<*feL»*tf±*<y* Rio 



[0115] 

[0116] 
[Si] 
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[0111] 

In addition, image color of domain which becomes 
concentration 1 with thebelow-mentioned standard was 
appraised with visual . 

**** cold black pitch. 

0 *** it is a warm pitch faintly, but it does not become matter 
ofconcern. 

It is a **** warm pitch, but in practical acceptable c 
X * * * it is considerable at warm pitch impossible c 
[0112] 

(Appraisal of forced ageing conservation) It cut off respective 
photosensitive material in 30.5 cm X 25.4 cm and designated 
angleas round corner of internal diameter 0.5 cm, 1 day under 
condition of 25 deg C-50%RH left,photosensitive material 
respectively 10 -layer each, it closed airtight in sackwhich is 
produced with moisture-proof material furthermore inserted in 
cosmetic box of35.1 cm X 26.9 cm X 3.0 cm, 5 day passage 
of time did with 50 deg C (forced ageing ). 

photographic performance of photosensitive material which is 
made this way was appraised. 

forced ageing sensitivity of photosensitive material 1 which is 
not retained was designatedas 100 concerning sensitivity. 

[0113] 

In same way as (illumination image storage property 
appraisal) photographic property appraisal photosensitive 
material which exposure and development isdone, was 
attached to inside of glass window where direct sunlight hits 
and one month after leaving, circumstances of image visual 
evaluation weredone with below-mentioned standard. 

[0114] 

**** for most part there is not change. 

0 *** there is a color change faintly, but it does not become 
matter ofconcern. 

There is ****image part color change, but in practical 
acceptable c 

X * * * Dmin changes color and concentration rises, 
impossible 0 

[0115] 

Result of executing above-mentioned appraisal concerning 
each photosensitive material is shown in Table 1 . 

[0116] 

[Table 1] 
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m 


pH 




%W 


■ft 


mm 


WW 


ftp* 


1 




4.8 


100 


0.20 


X 




0.80 


X 


2 


Kit 


4.5 


120 


0.14 


0 


100 


0.15 


0 


3 


62S* 


4.3 


150 


0.10 


© 


140 


0.11 


© 


4 


fiSK 


3.8 


170 


0.10 




170 


0.10 


© 


5 




3.0 


160 


0.11 


© 


160 


0.12 


© 


6 


turn 


2.8 


120 


0.12 


0 


130 


0.15 


A 


7 




4.0 


140 


0.10 




130 


0.12 


@ 


8 




4.0 


160 


0.10 


© 


160 


0.10 


© 


9 




3.8 


140 


0.11 


© 


150 


0.12 


O 


10 




4.4 


150 


0.12 


0 


140 


0.15 


o 



[0117] 

m 1 «fcy.*fg|B©1iia'e«S.Dmin.fefl|, 
&*>\ JOa*«)/^iifl!)647nmT?a)*¥Ji§E 

i*. L^tLOffiafeSftute^rt. 0.005-0.01 

[0118] 



l «)«afctt»4irfcl^/^Bi^*5a 
cfc5lcU *6lc/^iBfiHI*+«># , J^^ 

11-17). 
[0119] 

IBS, 5S«ffli*«?¥ttlWifc»ai*a>/^^«Bfl> 

647nm (D*^;lJt;9l££ HJSLfcSSmfc 8 2 |C 
[0120] 

(g£&t41¥fffi)647nmKr b— »f-«*tK»*lll 
~h 500mW)-C^ttlC*tLr 30 SOfcflETfifltf 
lcm <DjE£»£B*Lfc£#a>»*ft< 2.5 ifc 



[0117] 

From Table 1, in domain of this invention sensitivity. Dmin. 
color, forced ageing conservation, it issuperior in optical 
image storage property, understands densely. 

Furthermore, optical density with 647 nm of back surface 
after treating wasregarding whichever photosensitive material, 
0.005-0.01. 

[0118] 

Working Example 2 

back surface coating solution coating amount it tried optical 
density of back surface to reach value of Table 2 in 
photosensitive material 4 of Working Example 1, furthermore 
polymethylmethacrylate addition quantity in back surface 
protective layer thosewhich Bekk smoothness that tries 
reaches value of Table 2 it manufactured(photosensitive 
material 11-17). 

[0119] 

In this way, photosensitive material which is acquired result 
of executing the optical density measurement of 647 nm of 
back surface after photographic property appraisal, forced 
ageing conservative appraisal and treatment of Working 
Example 1 is shown in the Table 2. 

[0120] 

When (sharpness appraisal) when of 30 degrees side exposes 
square of 1 cm with thedegree of slanted vis-a-vis normal, 
exposure dose where concentration becomes with 2.5 
designating exposure dose which becomes exposure dose x 
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Mlim y tLtzt$sfey& 100 A/m S3 1cm CO 



[0121] 
[S2] 



and 0.5as exposure dose y with 647 nm Krlaser sensitometer 
(maximum output 500 mW ), In order for long edge of 
rectangle of short edge 1 00 ;mu m long edge 1 cm to 
touch,maximum concentration and minimum density of 
domain which is exposed alternatelywith exposure dose x and 
exposure dose y were measured with micro densitometer, this 
maximum concentration and those which divide difference of 
minimum density with 2 weredesignated as sharpness. 

When sharpness is large here, it means with to be superior in 
the sharpness. 

Result is shown in Table 2. 

[0121] 

[Table 2] 



&3fe 




m 


A 












11 


300 


0.7 


98 


170 


0.11 


100 


0.15 


0.12 


12 


250 


0.7 


98 


170 


0.10 


140 


0.11 


0.02 


13 


50 


0.7 


98 


170 


0.10 


170 


0.10 


0.02 


14 


80 


2.0 


99 


170 


0.13 


150 


0.10 


0.10 


15 


80 


2.5 


99 


160 


0.19 


120 


0.12 


0.18 


16 


80 


0.3 


95 


170 


0.10 


160 


0.10 


0.02 


17 


80 


0.1 


70 


180 


0.10 


170 


0.10 


0.02 



[0122] 

$ 2 cfcy.SS.Dmin.»*J«l$«#ttlCff 
H.?flc/\^B(D^^¥?&JSA< 250 miT 

[0123] 

^;u-tr;i/P-xic^MLHS6^J 1 tm^omm 

zuztzzmmm 1 4 tmrntoA 

[0124] 

H85014 

H&fll l ©«#*m K2 X 4 (D?L^JJi^^^l3 
N-(2->h+v^x^;u)-K-7tv;u$;utK^v>^ 



[0122] 

From Table 2, it is superior in sensitivity * Dmin* forced 
ageing conservation, Bekk smoothness of theespecially back 
surface is superior in domain of 250 second or less, 
understandsdensely. 

[0123] 

Working Example 3 

gelatin of emulsion layer protective layer was modified in 
polyacrylate* polymethacry late/poly butyl aery late 
copolymer^ carboxymethyl cellulose in the photosensitive 
material 4 of Working Example 1 and when appraisal which 
is similar to the Working Example 1 is done satisfactory 
performance which is equal to photosensitive material 4 of 
Working Example 1 acquired. 

[0124] 

Working Example 4 

N- (2 -methoxyphenyl ) -N'-formyl hydrazine in order to 
become coating amount 1 mg/m 2 , was added in the emulsion 
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lmg/m 2 tft4cfe5lC»*DL.B3fc«» 
18, 19,20 JilLfco 

[0125] 

C5LT»fc«*tr»* 647nmKr U-lf-Sifc 
I+(S^fcii* 500mW)r^^(C^Lr30)t(Df4 

s-ea# icm <DJEy5B^mtftLtzt^(Dmm 

A< 2.5 tft*«3fc*S»3fea x fccfctf 0.5 
«***ll**ytLfct*.JiiaiOO/im*ffl 
lcm <Dfi*»(Dfi2iA<»r*<fc9l::B3fel: x fc 
B**y T*35SI^R3teUS«afi* 115 deg 

ctLtzimizmmm \ (nwm&wmomtm 
»i::»JiLfc*a>s*#LfcftfrT 40 de g c x* 

?l«WLfci::%,«*tt» i8<ifc«MH)l* 

x.s**t» i9.20(**w)tto-e*y.** 



layer coating solution of photosensitive material 1 , 2, 4 of 
Working Example 1, photosensitive material 18, I 9. 2 0 was 
manufactured. 

[0125] 

In this way, when photosensitive material which is acquired 
when of 30 degrees sideexposes square of 1 cm with degree 
of slanted vis-a-vis the normal, exposure dose where 
concentration becomes with 2.5 designating the exposure dose 
which becomes exposure dose x and 0.5 as exposure dose y 
with 647 nm Krlaser sensitometer (maximum output 500 
mW ),in order for long edge of rectangle of short edge 
100 ;mu m long edge 1 cm to touch, itexposes alternately with 
exposure dose x and exposure dose y, Other than designating 
developing temperature as 1 1 5 deg C, case of photographic 
property appraisal of Working Example 1 with 40 deg C 
under condition which light blocking do those which were 
treated in same way one month after leavingxircumstances of 
image with below-mentioned standard when the visual 
evaluation it does, as for photosensitive material 1 8 
(Comparative Example ) as for X, photosensitive material 1 
9, 2 0 (this invention ) * with, in the domain of this invention 
it is superior in image storage property, understood densely. 



[0126] 

A---BHi$fl# Sum Ja±ffi*LTL*5rt<»fl 
x • ■ -afcffitf 20 U m a±tt*LTlv&fcX>7 

Wo 

[0127] 

ttz. *«w©«3fe*m 19, 20 izoivc, mm. 

Ztz r t JS<«Httt+»T?ftofco 

[0128] 

mmms 



fia^aiiDL&A^fctG)ss»ii«»fiE»i» 



[0126] 

**** for most part there is not change. 

0 *** image part has expanded faintly, but it does not become 
matter ofconcern. 

**** image part has expanded 5;mu m or greater, but in 
practical acceptable 0 

Because X * * * image part 20;mu m or greater it has 
expanded, impossible 0 

[0127] 

In addition, when photographic performance, forced ageing 
conservation and optical image storage property areappraised 
concerning photosensitive material 1 9, 2 0 of this invention, 
according to Working Example l,it is satisfactory, understood 
densely. 

In addition the;ga to be high also hard tone characteristic was 
fully. 

[0128] 

Working Example 5 

silver halide in emulsion layer coating solution was not added 
in Working Example 1 , were added in placeof reductant 
dispersion 3 and 4 -dihydroxy methyl benzoate with aqueous 
solution of equimole, furthermore base liquid of back surface 
and those which do not add dye liquid were done heat 
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mmti&momm ph \tm. 3 i^*-r«tt 

Z5LT#fc«»M* LT 90 deg C5 »T'»P 
$!l$lBt£#£ Ltz'&O) 90 deg C5 ffrTHnffittS 



[0129] 
[0130] 

tSft^S 3 iC^fo 

[0131] 

[S3] 



tm 




PH 


m 


m 




21 


m 


4.8 


2.8 


X 


ffeSSL 


22 


m 


4.5 


3.0 


0 


2.5 


23 




4.3 


3.5 




3.5 


24 


>m 


3.8 


3.5 


© 


3.5 


25 




3.0 


3.5 


0 


3.5 


26 




2.8 


3.2 


0 


3.5 



sensitive imaging material (heat sensitive material ) with. 

Furthermore, in order to reach value which is shown in Table 
3,you adjusted film surface pH of image forming surface with 
sulfuric acid. 

In this way, when heating with 90 deg C5 second vis-a-vis 
heat sensitive material which isacquired, after doing forced 
ageing retention which is similar to the concentration and 
Working Example 1 with 90 deg C5 second when heating 
concentration is shown in Table 3. 

[0129] 

In addition, image color with heating which becomes 
concentration 1 with the standard of Working Example 1 was 
appraised with visual . 

[0130] 

Result is shown in Table 3. 

[0131] 

[Table 3] 



[0132] 



[0133] 

mm 

"So 



[0132] 

From Table 3, in domain of this invention at high 
concentration, cold black pitch,it is superior in forced ageing 
conservation, understands densely. 

In addition heat sensitive material of this invention was low 

fog. 

[0133] 

[Effects of the Invention] 

According to this invention, sensitivity, fog. image color 
being satisfactory, imaging material where storage property is 
superior can be obtained. 
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